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‘Where’s the Jaycar Cata 


Well, if you bought this issue of Silicon Chip in Australia (or you are an 


logue? 





Australian Silicon Chip subscriber) you would not be asking this 
question because it would have been included with the magazine. 

NEW ZEALAND CUSTOMERS: Silicon Chip subscribers in New Zealand will 
receive their special New Zealand edition of the Jaycar 2003 catalogue 
in the mail separately. Over the counter sales of Silicon Chip Magazine 
will have the NZ Catalogue included. 

ALTERNATIVES: You may be able to obtain a copy of the Jaycar 
catalogue from a Jaycar dealer at the cost of $2.95. Quantities are 
limited, however. 

Alternatively, you can get a copy for yourself or a friend by 

completing the coupon below. li 
Note: The catalogue is free until the end of May 2003 but there is still f 
a postage cost of $2.00. 

CD ROM: The 2003 CD ROM will be available in May 2003. The CD ROM 
also contains 3,315 pages of data! The CD ROM only costs $2.50 plus 
postage & handling so this represents a true bargain & fewer trees 
chopped down. 

eThe free catalogue offer is not available in stores - mail ordered only. 
eFree catalogue offer expires end May 2003. 


A Taste of our 650+ New Products. 


Smart Card Reader / SC-480 50 Watt Amplifier Kit 
Reprogrammer Kit 


Seww Jayear.com.au lo 
‘or easy online ordering TEC} 





Velleman 1OMHz Handheld 
Oscilloscope 


See page 
24il 


See page 15 See page | | 


Cat.Qc-1916 $349 Cat. KC-5342 $29.49 Cat. KC-5345 $49.50 


Please post me my copy of the fabulous 2003 388 
page catalogue with hundreds of new products 
inside. | acknowledge that the catalogue is free until 


the end of May 2003 but | enclose $2 (Aust or NZ) to 
help defray postage costs. (Stamps OK). 


AUSTRALIA: Jaycar Electronics. P.O. BOX 6424 
Silverwater 
NSW 1811. Fax: (02) 9741 8500. 


NEW ZEALAND: Jaycar Electronics. P.O. BOX 9667, 
Newmarket, Auckland. Fax: (09) 377 6422. 


NSW - BANKSTOWN 

¢363 Hume Hwy @Ph: (02) 9709 2822 
BONDI JUNCTION 

112 Spring St #Ph: (02) 9369 3899 
BROOKVALE 

549 Pittwater Road ¢Ph: (02) 9905 4130 
CAMPBELLTOWN 

eShop 2/49 Queen St. Ph: (02) 4620 7155 
ERINA 

Unit 1/217 The Entrance Rd Ph: (02) 4365 3433 
NEWCASTLE 

990 Hunter Street ¢Ph: (02) 4965 3799 
PARRAMATTA 

355 Church St. ¢Ph: (02) 9683 3377 
PENRITH 


Name: 


Address: 








Suburb: 
Postcode: 








WATER 
srwater Rd @Ph:(02)9741 8557 

ST. LEONARDS - GORE HILL 

© 188 Pacific Hwy Ph: (02) 9439 4799 

SYDNEY CITY 

© 129 York St @Ph: (02) 9267 1614 


IK 


VIC - COBURG 

266 Sydney Rd Ph: (03) 9384 1811 
FRANKSTON 

5/6, 424-426 Nepean Hwy. Ph: (03) 9781 4100 
GEELONG 

© 180 Moorabool St. ¢Ph: (03) 5221 5800 
MELBOURNE 

Shop 2,45 ABeckett St ¢Ph: (03) 9663 2030 
RINGWOOD 

© 141A Maroondah Hwy @Ph: (03) 9870 9053 
SPRING 
887-889 av 

WA - PERTH 

©326 Newcastle St Northbridge © Ph: (08) 9328 8252 














WOLLONGONG 

©354 Keira Street ¢Ph: (02) 4226 7089 
ACT - CANBERRA 

¢121 Wollongong Street. Fyshwick 
Ph: (02) 6239 1801 

TAS - HOBART 

©140 Campbell St. Hobart Ph: (03) 6231 5877 
- : : SA - ADELAIDE 

199 High St ¢Ph: (02) 4721 8337 191-195 Wright Street 
MAIL ORDERS - FREE POST TO: Ph: (08) 8231 7355 
Reply Paid 6424. Jaycar Techstore Mail Orders. PO Box 6424 

Silverwater NSW 1811 Enquiries: (02) 9741 8538 Fax: (02) 9741 8559 
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1800 022 888 
www.jaycar.com.au 
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Transformers 
Chassis Hardware 
Switches 
(Plugs & Sockets 
Passive Components 
( Semiconductors 
Wire & Cable 
Mains Hardware 
( Inverters 
Batteries 
Pouwier Supplies 
Alarms 
“Surveillance 
Telephone / Cat-5 
Audio & Video Leads 
Computer 
Test Equipment 
TV Antennas 
Soldering 
Tools 
Speakers & Audio 
Car Sound 
Lighting 
Clocks & Weather 
General 
‘Cases 
(Books 
QLD - ASPLEY 
©1322 Gympie Rd. ¢Ph: (07) 3863 0099 
BRISBANE - Woolloongabba 
©65 Ipswich Rd @Ph:(07) 3393 0777 
GOLD COAST - Mermaid Beach 
©2474 Gold Coast Hwy. Ph: (07) 5526 6722 
TOWNSVILLE 
©177 Ingham Rd, West End. ¢Ph: (07) 4772 5022 
NZ - Newmarket - Auckland 
231 Khyber Pass Rd. @Ph: (09) 377 6421 
Glenfield - Auckland 
© 135 Wairau Road. Ph: (09) 444 4628 
Wellington 
©23 Kent Terrace. Ph: (04) 801 9005 


Christchurch 
©409 Columbo St. ¢Ph: (03) 379 1662 
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8 IMAX: The Giant Movie Screen 
Everything about IMAX is big! Here’s a rundown on this giant-screen system 
that can show both 2-D and 3-D movies — by Barrie Smith 
15 Silent Running: Building A Quiet PC 
Do you hate the noise your computer makes. Here’s how to build one that’s 
not only quiet but compact and unobtrusive as well — by Peter Humphreys 
72 Soldering: A Closer Look 


Poor soldering is the reason most kit projects don’t work. Here’s how to make 
a perfect joint every time — by Maurie Findlay 


PROJECTS TO BUILD 


18 Video-Audio Booster For Home Theatre Systems 
Having problems with long cable runs? This unit can boost both composite 
and S-video signals, or even component video signals. And it boosts stereo 
audio signals as well — by Jim Rowe 


28 A Highly-Flexible Keypad Alarm Video-Audio Booster For Home 
Versatile unit can be used for keypad door entry and as a stand-alone alarm. Theatre Systems — Page 18. 
It can also be added to a much larger alarm system — by John Clarke 


48 Telephone Dialler For Burglar Alarms 
Easy-to-build circuit dials a pre-programmed number via a modem and sends 
a warning tone if your alarm is triggered — by Leon Williams 


58 Three Do-It-Yourself PIC Programmer Kits 
These low-cost kits are easy to build, come with sample programs and are 
just the shot for getting started — by Jim Rowe 


66 Electric Shutter Release For Cameras 
Commercial remote shutter releases are usually expensive. Here’s one you 
can build for just a few dollars — by Julian Edgar 


80 More Fun With The PICAXE, Pt.3: Heartbeat Simulator 


Nine components are all you need to build this simple circuit. The effect is so 
realistic, it almost seems alive! — by Stan Swan 


SPECIAL COLUMNS 


38 Serviceman’s Log 
So what if it’s ancient technology — by the TV Serviceman 

44 Circuit Notebook 
(1) Super-Regenerative Receiver for AM & FM; (2) Neon Scintillator With 
300V Up-Converter; (3) LED Carnival Game; (4) Low-Cost Pistol Shooting 
Game; (4) Simple SLA Battery Charger 

84 Vintage Radio 
The AWA R154 battery console — by Rodney Champness 
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PUBLISHER’S LETTER 


Thunderstorms — nature’s 
monster light show! 


As we go to press, New South Wales is getting 
a fresh bout of drought-breaking rains over the 
state. In fact, it has been bucketing down over 
wide areas. No-one is complaining though; after 
such a severe drought, city dwellers are happy to 
endure the rain, in the hope that country dis- 
tricts are getting their fair share. But I enjoy it for 
another reason - I love thunderstorms. 


We haven’t really had a lot of thunderstorms 
in Sydney lately, having missed out on the usual 


fe 


summer storms because of the drought. So why do I like thunderstorms? 
Well, perhaps I had better qualify that. I don’t actually like being out in 
them, getting wet. I am not keen on that at all. I am also concerned about 
damage to electrical and electronic equipment during storms, so that is 
another negative. If a big storm is coming close, I go around the house and 
disconnect just about everything that is practical. 


The reason I love thunderstorms is the great spectacle - nature’s monster 
sound and light show. I like to sit ina darkened room with the curtains open, 
watching the progress of storm cells as they move up the coast. And while 
lightning strikes to ground can be very spectacular, the real fascination is in 
the constant and ever-changing internal lighting of storm clouds - so-called 
“sheet lighting” or cloud-to-cloud discharges. In fact, even when storm cells 
are a very long distance away, so far that no thunder can be heard, the 
constantly flickering light in the clouds can be marvellous. 


Just why is the electrical charge within the cloud bank changing so 
constantly? One reason is that each lightning strike causes the local charge 
distribution to be radically altered and it then has to equalise within the rest 
of the cloud. Another is that the storm cell is dynamic, with massive up- 
draughts and down-draughts, as more moist air is sucked in. 


[like to think of the charge distribution within a large cloud as akin to that 
on the ultor electrode on the back of your TV’s CRT (or the moving plate in 
an electrostatic loudspeaker). This large sheet electrode is a poor conductor 
and each local discharge (ie, lightning strike) causes all the charge distribu- 
tion to readjust (the sheet lightning). Nor does this happen instantaneously 
and it can take several seconds for the dislocation caused by one lightning 
strike to ripple all around the cloud mass which can be huge — perhaps 50km 
or more across in a big storm system. All this happens constantly and so we 
have a wonderful random light display. 


And of course, each lightning strike that we see to ground is accompanied 
by an unseen equivalent discharge up into the stratosphere - the so-called 
“sprites” observed by astronauts. Sprites are a pinky, red colour, just what 
you would expect from an electrical discharge in a near-vacuum. 


With all that going on and the enormous energy involved in the dumping 
of perhaps millions or even billions of tonnes of water onto the land, how 
can you possibly watch some trivial show on TV during a big storm? Turn it 
off and watch nature’s vast and wonderful spectacle! 


Leo Simpson 
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A new desktop computer that requires 
less desk! 

A really nice, VERY Fancy using security/resort style proxit, 
small footprint comput- in your home or office? We now have all t, 
er utilizing the Eden Om , Y, 1 ||ponents you need. Think of the possibi 
533 Mhz CPU and an gee ' x \f | integrate alarms with door locks, open q 
ITX form factor moth- — doors with reliable proximity sensors, etc. 
erboard. Requires hard drive, Memory and Cat 1008082-7 
CD/DVD. A very compact desktop solution Electric Door 
Cat 1149-7 $649 Lock $189 


Cat 1008081-7 
Integrated Controller and proximity 
reader $349 ae 


|| cat 1008083-7 Proximity Card oe 
0.8mm thick $4.50 

Cat 1008058-7 Proximity Card 

1.8mm thick $3.25 

Cat 1008059-7 Proximity Key 


Tag $6.50 

























Cat 8860. hay 
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PEEP OPE ETe Ee ES 
4 


A quality key- Pe atten ' ¥ 
board with an a{ 
$129 










inbuilt Smart Card reader Cat 8860-7 
USB Smart card reader/writer with API library and 
demo source code Cat 8981-7 $189 









Cat 8989-7 Chinese/US Video Converters 






Cat 8991-7 UK English Cat 8992-7 Italian NTSC/PALISECAM to NTSC/PAL ee 
Cat 8994-7 tah Cat 8995-7 Greek Cat 3435-7 $539 — Cat 1008057-7 Proximity ay 
Cat 8996-7 Czech Cat 8993-7 German NTSC-PAL Reader (200mm range) $269 age 






79 
Cat 1008080-7 Prox. Reader (80mm range) $209 


Very Powerful digital con- 
1 008079-7 Door controller - stand alone $269 


verter Cat 3486-7 $1099 


Need ISA Slots? 
Industrial P4 motherboard 
with ISA slots as well as a 
Watchdog Timer, DiskOnChip, sig 
Digital I/O & more i 
Cat 17078-7 $999 

A PCI Bus A/D - D/A 
card with programma- 
ble 1/O control 

Cat 17077-7 $599 






<= Up-market wireless surveillance camera 
with IP addressing which allows 
viewing with a Web browser 
Cat 3475-7 $1199 


VGA (computer 
monitor) to Video 
(TV) 

Cat 3102-7 $399 


aX : Use this simple, cost effective 
“cy solution Cat 15100-7 $39 
|| External Hard drive/CDROM Cases 


Fire wire USB and SCSI, 2.5", 3.5", 5.25" 
Cat 6095-7 















@ Cat 3475 











Cat 11902-7 BlueTooth Compact 
Flash Card for Pocket PC’s with 

CF slot $199 

Cat 11907-7 BlueTooth Head Set, no more © 


wires or “radiation” issues, try this 
ea incredibly small mobile solution 
Cat 11907 with a 10-metre range $199 


Cat 11901-7 BlueTooth 

USB Adapter (Class 2) $139 

m,.| Cat 11906-7 BlueTooth Internet 
Cat 11906 Access Point 
100 metre 
range $349 
Cat 11904-7 BlueTooth USB 
Dual-Dongle 100 metre range $259 

Cat 11903-7 Bluetooth USB Single-Dongle, 

100 metre range $149 

Cat 11905-7 Bluetooth USB adapter $119 

All “range” capabilities are for “free-air” situations. 


Giz: 
Remy 


























Sick of Beige? Here’s a 


change at a keen price. 
Cat 1008002-7 $29 







Cat 6711-7 
Cat 6689- 








These splitter modules enable 2/4/6/8/12 or 16 

monitors to share the same information from a 
host PC simultaneously. 

2way-upto75m $199 

4 Way-upto50m $259 

8 Way-upto50m $379 

12 way-upto50m $699 

716 way-upto50m $899 









Need Barcode scanners, docket 
printers or cash drawers? Talk to us 
first for cutting edge technology 
at prices that won’t curl 
your hair! 


























We have a range of Thin Client terminals to suit most emulations - Serial, Windows based & Linux 
Mi G C Dp ters 
c info@mgram.com.au 
a y Vamtest Pty Ltd trading as MicroGram Computers ABN 60 003 062 100, 1/14 Bon Mace Close, Berkeley Vale NSW 2261 f 
All prices subject to change without notice. For current pricing visit our website. Pictures may be indicative only. 


Ph: (02) 4389 8444 FreeFax: 1800 625 777 
See all these products & more on our website...www.mgram.com. 











Smart card article 
unnecessarily coy 

In the January 2003 article on the 
Smart Card Reader/Programmer, I was 
surprised by your coyness in not want- 
ing to supply the software! I simply 
do not believe what you say on page 
18 about Australian federal law. I use 
exactly the same software in my Atmel 
programmer kits. It is trivial — serial 
port, IC, MAX232 to data I/O! The 
only difference is the Smart Cards are 
not in DIP packages (and they are Mi- 
crochip, not Atmel brand). 

All chip programmer software al- 
ways has a Read option. So if you 
follow the same logic you would not 
be supplying microcontroller pro- 
gramming software because, like a 
pencil and paper, it could be used to 
defeat encrypted systems! Security 
issues with Smart Cards are well dis- 
cussed on the web. 

There is an excellent introduction 
to smart cards at: 
http://egov.gov/smartgov/tutorial/ 
smartcard_foyer.cfm 

Peter Crowcroft, 

DIY Electronics (HK) Ltd, 

Hong Kong. 


Credit to Edwin Armstrong 

Regarding Andrew Woodfield’s 
super-regenerative receiver article in 
December 2002 magazine, some credit 
is due to Major Edwin Armstrong, US 
Army, for his invention of regenera- 
tive, super-regenerative, superhetero- 
dyne and FM receivers, in the early 
valve age of electronics. Super-regen- 
erative receivers were used exten- 
sively in WW2 due to their high sensi- 
tivity at VHF and economy of valve 
numbers. 

Their most important and numer- 
ous use was in VHF, IFF (Identify 
Friend or Foe) transponders, fitted to 
Allied aircraft. Super-regenerative re- 
ceivers were also used in portable bat- 
tery operated VHF transceivers and 
radar beacons. 

Back to Andrew Woodfield’s super- 
regenerative circuit, a single turn coil 
link coupling to L1 is another way of 
connecting an external antenna to the 
detector’s inductor. 
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On another subject, Garry Cratt’s 
article on satellite TV (also in the De- 
cember 2002 issue) made the state- 
ment that the BBC no longer transmits 
on shortwave. The BBC can still be 
heard in Australia on shortwave, al- 
though not intended for us, directly 
in English. 

J. Grace, 

Kirrawee, NSW. 


Comment on 
Serviceman’s Log 

In regard to the Sony television from 
South Africa in the Serviceman’s Log 
section of your January 2003 issue, 
the set is described as having an FM 
receiver built-in, yet only being mono. 
The reason for this (and I have a Philips 
set with this feature from South Af- 
rica) is that you can broadcast TV 
programs in more than one language. 
While one language is attached to the 
main TV signal, the FM tuner can 
pick up another. 

In Australia, the system was prob- 
ably used for stereo though the two 
sound channels would be used si- 
multaneously on two separate speak- 
ers. I hope this clears it up for you. 

I would also like to mention that 
your SC480 looks very good and that I 
will soon upgrade my amps! It is great 
that I won’t need to buy another case, 
transformer, output transistors, caps, 
bridge, etc since the new one literally 
drops into the old one’s place without 
much cost at all! Well done. 

Rory Shillington, 

via email. 


Extending memory in VCRs 

If we turn the power off at the wall 
socket instead of leaving our VCRs, 
etc on stand-by, we can save on our 
electricity bills. That is all very well 
but when we switch the power back 
on we have to reset the clock, or do 
we? 

I have a Philips mono video which 
has a super cap to hold the memory 
for a short time. By adding a one Farad 
super cap to this I was able to extend 
this time to over 40 hours which suited 
my requirements. To get the same time 
on my Panasonic hifi video, I had to 








fit three one Farad super caps. I hope 
this is of interest. 

Cyril D. Vickers, 

Elizabeth Downs, SA. 


Circuit Notebook policy 

Would it be possible for you to pub- 
lish an article concerning your maga- 
zine’s policy on what it will or won’t 
publish in your Circuit Notebook sec- 
tion 

For example, will you publish valve 
circuits, improvements to existing 
designs or improvements to designs 
in long-dead magazines? Are you pre- 
pared to use two pages for one design 
submitted and how good does it have 
to be before you want to touch it? 

As a matter of policy, everybody 
would like to know where they stand. 

Gregory Freeman, 

Mt. Barker, SA. 
Comment: in general, we don’t pub- 
lish valve circuits, unless they are fea- 
tured in the Vintage Radio pages. We 
would not rule out publishing im- 
provements to circuits from deceased 
magazines; eg, Electronics Australia, 
ETI, Popular Electronics, AEM, etc. 

Some designs featured have run over 
two pages (see this month, for exam- 
ple). How good does it have to be? 
Hard to answer — innovative, novel, 
clever, simple and complex circuits 
can all get a run. 


Many homes have 
unsafe wiring 

The Victorian union attempt to out- 
law electrical hardware sales for home 
wiring installations is another piece 
of stupidity. I feel that far too many 
homes are sold without the buyers 
being aware of the state of the wiring 
and a certificate of compliance should 
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be issued. The same should be done 
for rental properties every four years 
or so. 

Asa dishwasher serviceman, I have 
seen many instances of dangerous 
points wired behind the dishwasher, 
with it in turn being tiled into place 
after installation. This makes removal 
and disconnection from live wiring 
impossible, as well as extremely haz- 
ardous in case of fire or malfunction. 
You could not turn these off if you 
wanted — the only way would be via 
the main fuse box. 

John Vance, 

Melbourne, Vic. 


Government/union bashing? 

I have been reading your Publish- 
er’s Letters in recent issues. What on 
earth are you on about? Is this a bit of 
government/union bashing I detect. 
Where are your facts to support your 
statement that electricians are less 
skilled than TV/washing machine, etc 
repair persons? 

At least to become an electrician 
you must attend an accredited TAFE 
course and pass the appropriate com- 
petency levels before your can call 
yourself an electrician. Have all re- 
pair people completed and passed the 
appropriate qualifications before set- 
ting up to call themselves qualified 
repairers? 

I looked up the Queensland ESO 
site and read through the requirements 
of the legislation. It is not an Electri- 
cal Contractor’s License that they are 
asking for but an Electrical Contractor 
Business License. You know of the 
“Gold Card” license, so that the cus- 
tomer has some protection against 
shoddy workmanship. No Gold Card, 
no work. Someone has to regulate 
these businesses and this seems to be 
the generally accepted method to have 
a government body to do this. 

You also make light of the fact that 
no service person has been electro- 
cuted on the job but I wonder how 
many of his/her customers have. How 
would you know this, because with- 
out any regulation they are not re- 
quired to report any incidents? But an 
electrical contractor must under OH&S 


legislation report all incidents, or risk, 


fines and loss of license. 
I think you are missing the point of 
the legislation, which is to introduce 
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some accountability on the service 
person part and to provide some guar- 
antee to the paying customer that their 
work is of a minimum standard. 

I could go on but then you might 
think I was just a disgruntled unskilled 
electrician. 

Jeff Ezzy, 

via email. 

Comment: all electrical deaths are re- 
ported and investigated, no matter 
what the cause or circumstances. Our 
statement was that “there probably 
never has been a fatality because of 
an appliance fault caused by a re- 
pairer” (page 4, February 2003). 

It turns out that there is just one 
recorded electrical fatality, due to a 
wiring fault in a repaired appliance - 
in a vacuum cleaner! This sole fatal- 
ity is the only one recorded in Aus- 
tralian records going back some 50 
years, in a population now approach- 
ing 20 million people. Plainly, this is a 
very tiny problem! 


Another method for 
de-sulphating batteries 

In the Circuit Notebook section of 
the February 2003 issue, you showed 
a circuit which claims to reverse 
sulphation in lead-acid batteries and 
you expressed some doubt as to 
whether it would be effective. 

There is another method which re- 
verses sulphation by using chemical 
regeneration. This method has been 
around for many years and definitely 
works. I used it on the 6V batteries 
used to power the underwater lights 
of flounder fisherman in the small 
coastal country town in which I lived 
in the early fifties. 

The problem was that as soon as the 
flounder season ended, the batteries 
would go on the shelf in the shed and 
be forgotten. When the next storm 
started, not only would they be flat 
but also well sulphated. 

Using the method described in 
“Salving Accumulators — A Simple 
Method” (Radio and Hobbies in Aus- 
tralia, December 1942) definitely did 
the job and yours truly made a little 
money as well. 

David Allen, 

Findon, SA. 

Comment: we have the article on file. 
The method involves replacing the 
battery acid with sodium sulphate and 


























The Tiger 
comes to 
Australia 





The BASIC, Tiny and Economy 
Tigers are sold in Australia by 
JED, with W98/NT software and 


local single board systems. 
Tigers are modules running true compiled multi- 
tasking BASIC in a 16/32 bit core, with typically 
512K bytes of FLASH (program and data) 
memory and 32/128/512 K bytes of RAM. The 
Tiny Tiger has four, 10 bit analog ins, lots of 
digital 1/0, two UARTs, SPI, ’C, 1-wire, RTC and 
has low cost W98/NT compile, debug and 
download software. 
JED makes four Australian boards with up to 64 
screw-terminal 1/0, more UARTs & LCD/key- 
board support. See JED's www site for data. 





Intelligent RS232 to RS485 


Converter 
The JED 995xX is 
an opto-isolated 
standards conv- 
erter for 2/4 wire 
RS422/485 net- | 
works. It has a 
built-in micro- 
processor controlling TX-ON, fixing Windows 
timing problems of PCs using RTS line control. 
Several models available, inc. a new DIN rail 
mounting unit. JED995X: $160+gst. 
Www.jedmicro.com.au/RS485.htm 













$330 PC-PROM Programmer 


This programmer plugs into a PC printer port 
reads, writes and edits any 28 or 32-pin PR 
Comes with plug-pack, cable and softwe 
Also available is a multi-PROM UV erasy 

timer, and a 32/32 PLCC converte 


JED Microprocessors P 
173 Boronia Rd, Boronia, Victo 
Ph. 03 9762 3588, Fax 03 97 

www.jedmicro.ca 





then giving a long charge. The battery 
is then washed out thoroughly with 
distilled water and refilled with fresh 
sulphuric acid. 


AC operation 
of halogen lamps 

Just a note to thank you for the 
review of “Motor Home Electrics & 
Caravans” in the February 2003 issue. 

The halogen globe life issue is a 
curious one. I recollect way back that 
they were only recommended for AC 
on the grounds that was necessary for 
the depletion cycle or something -— 
but they are used extensively on DC 
(including by me). The (alleged) prob- 
lem concerns only the 12V 10/20W 
globes — mainly the 10W units. Car 
headlight and other such globes are 
designed to run on 14.2-14.4V. They 
are far more rugged and as you say, 
work fine. 

The boat people are adamant about 
this issue. You'll find any number of 
references to this in marine electrical 
manuals. We could all be wrong of 
course — the problem might be salt 
water, dirty DC or something else! 

Collyn Rivers 

www.caravanandmotorhomebooks.com 


Loves the PICAXE article 

Just wanted to say thanks for the a 
great article about a great little chip. 
As soon as I had read Stan Swan’s 
February article about the PICAXE 
chip, I went onto the UK site and 
ordered some. They arrived in six 
days. 

I set up the LED flashing experi- 
ment after dinner and it worked 
straight off. I then set about experi- 
menting with it and now have it send- 
ing CQ in Morse. I can see a great 
future for this little chip and look 
forward to many more uses for them 
down the road. 

Eric van de Weyer, VK2KUR, 

via email. 


Possible cruise control problem 
with LED tail lights 
With regard to the LED tail lights 
featured in the March issue, you refer 
o the brake light out sensors giving 
correct readings if these are used. 
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There is another piece of automotive 
equipment which may be adversely 
affected by the LED tail light replace- 
ments, namely cruise control (CC). 

Many cruise control units use the 
brake pedal and stop lamp globes to 
sense when the brakes of the car have 
been applied, disengaging the CC unit. 
They use the cold resistance of the 
globes to take a sensing input to ground 
which allows the CC to be engaged. 
When the brakes are applied, this in- 
put goes to +12V as the lamps light, 
disengaging the CC. 

If all the globes are replaced with 
LED units, the CC may not work as the 
input might not “see” a low resistance 
to chassis. 

In regards to “lamp out” sensors 
and CCs, probably the best solution is 
to fit small globes in parallel with the 
LEDs and hide them inside the car. 
The rating of the lamp would be select- 
ed to allow for these sensors to work 
but this tends to defeat the purpose of 
the exercise (except for the faster turn 
on time of the LEDs). 

Brad Sheargold, 

via email. 


Electrical contractors 
often negligent 

Once all Queensland electrical ap- 
pliance repairers are licenced as con- 
tractors, will it eliminate incidences 
of negligence investigated by the Elec- 
trical Safety Office? I don’t think so! 
In reviewing electrical accident re- 
ports, I note that contractors and their 
employees are amongst the worst of- 
fenders on safety issues, often result- 
ing in electrical workers, non-elec- 
trical workers and members of the 
public suffering electrocution. 

Requiring all repair persons to be- 
come contractors will only skew the 
statistics, with less accidents due to 
“unauthorised” work and more acci- 
dents caused by “licenced persons”. I 
can even visualise more accidents be- 
cause the public will not pay high 
prices for a “licenced contractor” to 
replace faulty switches, power cords, 
etc and will just wrap them in more 
sticky tape and hope for the best. 

Still, at least the Queensland gov- 
ernment coffers will benefit from the 


increased licence revenue. 

If states do go ahead and regulate 
that only contractors may purchase 
and install electrical products, thus 
cutting out the home handyman, I 
wonder if the manufacturers like 
Clipsal and HPM, and retailers like K- 
mart, the hardware stores, etc will 
suddenly wake up as they lose their 
lucrative DIY market? (Name supplied 
but withheld at writer’s request). 


LED lighting 
is irresponsible 

Five point five metres! With the 
Road Authorities, NRMA and others 
trying to educate the public to drive 
in a responsible manner, with a rule 
of thumb, suggesting not travelling 
closer to the car in front equal to two 
seconds at the speed in question, the 
distance at 100km/h is a reasonably 
healthy 55 metres. 

Taking the official view that some 
people have a reaction time of up to 
1.5 seconds, the March 2003 article 
on “LED Lighting For Your Car” is not 
in the public’s interest. 

It is up to the driver in front to drive 
his vehicle at a speed and so placed 
that the risk from a shunt from a fol- 
lowing car is minimised — not place 
his faith in bright lights that give a 
mathematical saving of 200 millisec- 
onds. Having the advantage of a 60- 
year history of driving Australia’s 
roads and never been hit in the rear, 
your article belongs in the rubbish 
bin. 

Jim McCloy, 

via email. 

Comment: how can you seriously sug- 
gest that our article advocates driving 
too close to the driver in front? Read 
the article again to discover what we 
actually said. 

Regardless of which type of stop 
lights are fitted, safe following dis- 
tances will always be required. How- 
ever, anything which gives you extra 
braking time in an emergency must be 
worthwhile. 

Your statement that it is up to the 
driver in front to maintain a safe fol- 
lowing distance is puzzling. Surely 
that responsibility lies with the driver 
behind? We also understand that the 
rule of thumb is to leave a three-sec- 
ond gap to the car in front, not two 
seconds. sc 
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Most readers have seen or heard about 
IMAX - the giant screen which can show 
movies in two and three dimensions (3D). 
This is the story of IMAX. 


By BARRIE SMITH 


the big picture. In the early 

1800s, Robert Fulton amazed au- 
diences with his Cyclorama, a 16-me- 
tre high by 130-metre long painting 
that ran on rollers. The Lumiere broth- 
ers, not content with their pioneering 
35mm film efforts, even managed to 
screen movies shot on 75mm film. 

The 3-strip 65mm Cinerama proc- 
ess emerged in 1963, quickly followed 
by CinemaScope, VistaVision, Circa- 
rama, Technirama, Todd-AO and so 
on. Then came IMAX, a process that 
side-stepped the perception that au- 
diences just wanted a big, wide pic- 
ture. 

Instead, the Canadian developers 
of the IMAX process headed for a 
screen picture that was just huge... 
very enveloping, very sharp and al- 
most grainless, swamping the eye’s 
peripheral vision; the field of vision 
is 50° vertical and 130° horizontal. 


P EOPLE ARE ENTRANCED with 








The IMAX camera uses 65mm nega- 
tive film (from which 70mm projec- 
tion prints are made). An IMAX film 
frame measures 48.5mm high by 
69.6mm wide —- a total area of 
3375.6mm2, over 10 times the frame 
area of conventional 35mm film. 

Each IMAX film frame has fifteen 
perforations; a single frame races past 
the camera’s aperture in 6 millisec- 
onds; each second, 1.7m of film rips 
past; each minute exposes an ex- 
pensive 102.6 metres of Mr Kodak’s 
famous product. 


A Cumbersome Beast 


The discipline required in shooting 
an IMAX production is extraordinary. 
A 2D camera can be a cumbersome 
beast, even though there are smaller 
units for difficult location work. In 
IMAX, it is advisable to avoid pans or 
quick movements of the camera. 
Sharpness and the utmost depth of 


Every way you look at it, IMAX 
is big. The diagram at left 
compares the IMAX filmstrip 
(also shown below) to ‘normal’ 
70mm and 35mm. 
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Australian producer, Michael Caulfield (seated right) 
working on his film “Horses - The Story of Equus”. 





field is essential. Then there is the 3D camera, with its 
doubled film path and optics! 

Australian producer, Michael Caulfield has made two 
IMAX films: “Africa’s Elephant Kingdom” and “Horses — 
The Story of Equus”. In his experience “Wherever you turn 
in the IMAX format you’re going to have problems... the 
camera is very big; this means very, very big mechanical 
gearing and cogs to pull the film past the lens at a stable 
rate. 

“There are really only about 10 decent cameras in the 
world. They’re worth a lot of money and they’re also quite 
peculiar, so you have to send your camera assistants and 
focus pullers, if they’ve never worked with one before, to 
Toronto to learn it. 

“You have to book the camera a long way ahead”, Caulfield 
cautions. “You have to be able to schedule and re-schedule 
with a fair degree of certainty. And of course if you’re making 


In Sydney’s IMAX theatre ~ 
biobox, chief projectionist 
Tim Gunn fires up the 2D/3D 
projector. 
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The Sydney venue at Darling Harbour is profitable, relying 
on 65% audience attendance of Sydney residents plus local 
and overseas tourists as well as school groups. 
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The schematic of Ron 
Jones’ “Rolling Loop” 
invention which is the 
core technology of 
IMAX projection. 


natural history films that can be very 
difficult”. 

He has found the cameras are “sur- 
prisingly, very reliable. They have to 
be heavy-duty, otherwise yanking that 
amount of film through, they’d fail”. 

“However, if they do ‘go’, explode 
inside or the film snaps, they inter- 
nally haemorrhage. It takes you ages 
to fix them”. 

Costs are another matter. “Every roll 
of film is 300 metres or three minutes 
long. Film and processing cost is about 








IMAX rotor paths: the right eye is uppermost and its aperture slightly advanced 
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US$8000 for each roll. That’s just stock 
cost and processing. If you want to do 
print-downs to 35mm, which we do 
for everything we shoot, then that’s 
another cost altogether”. 

I asked him what is the shooting 
ratio (raw film shot vs final edited 
length) on a typical film. Caulfield: 
“A normal natural history film is 
around 30:1. We shoot around 11:1. 
You have to. You just can’t afford any 
more”. 

“And you have to make a lot of 


on the left. In these shots, film travels right to left. 


Ron’s Loop 

The late PRW (Ron) Jones created a 
rolling-loop film transport for projectors 
in the ‘60s, the invention revealed in a 
paper given at the SMPTE in 1969. 
The young IMAX group snapped up 
the patent for its process, having real- 
ised that while you can whip 100 me- 
tres or so of 65/70mm film past a cam- 
era gate’s intermittent movement once, 
it won't survive repeated journeys in a 
projector. 

In the projector, the primary film drive is 
by means of a 952.5mm diameter rotor 
with eight windows and driven at 180 
RPM by a synchronised 3-phase mo- 
tor. Pulsed air jets at each of the win- 
dows form a loop or wave in the film as 
it passes the input sprocket and then 
advances the film past the aperture; 
here a cam and four registration pins 
momentarily hold each frame in the 
plane of the aperture against a curved 
quartz glass rear lens element. Steadi- 
ness on screen is high — less than 
ORO S/alak-layvaelic=eiolarmeliaialiicner-lanceln 
to at least 1500 showings. 


Norman McLaren 

Scottish-born, Canadian resident, Nor- 
man McLaren was determined to ex- 
plore new techniques. The late 1940s, 
early 1950s saw him experiment with 
animated 3D films and hand-drawn 
lillaatowmesieg- cera) iale m-lalomey- Vial (ale male) molali 
the film image but scribbling and goug- 
ing over the soundtrack area to make 
his own audio effects. Still well ahead 
of his time. 


Wescam 

Arguably the world’s best gyro-stabi- 
lised camera platform, Wescam was 
first used in 1969. Today there are 
hundreds used worldwide by TV news 
crews and police video units. But the 
really heavy use is by a handful of 
35mm film units in major world capi- 
tals. 

litcmer-Toy-le)| 1-1 (om 9) pole l¥(er-mcele, a)(=1-(0\Y 
shooting at low frame rates (12fps for 
example) and with long lenses (such 
as a 250mm telephoto) has helped the 
creation of memorable images in the 
cinema. The Wescam mount uses 
italc=i=¥ al(e|amsjel=1-10 Re \Vices-m igre ieee) al (cen tal- 
roll, pitch, and yaw axes; a fourth gyro 
attends the vertical axis and helps fur- 
ther stabilise the camera platform when 
acceleration, deceleration and G forces 
impinge on the mount. 











Clever dual feed/takeup spools enable the next film to be 
nearly laced up, ready for showing. 


allowances as well because you don’t really ‘see’ the film 
until you’ve ‘locked off’ the edit. You can’t afford to print 
out everything you’ve shot onto 70mm. So what happens 
is that every so often you’ll print up a roll or two of shots 
you may be concerned about. 

“You cut the film on a digital editing 
machine from 35mm print-downs. 
That’s all fine and well but you don’t 
really know until the film is finished 
and locked off. The lab strikes a first 
answer print and then you look at it 
and you go ‘Oh my God!’ There may be 
a shot with a tourist van in it or the 
shot has a bit more shake than you 
thought, which renders it unaccept- 
able. So you need to have an allow- 
ance in your budget to go back and 
reshoot”. 


Sydney IMAX Cinema 


The purpose-built Darling Harbour 
building is owned by MTM Entertain- 
ment Trust. The projection equipment 
is owned by IMAX Canada and leased 
to the Sydney company while the films 
are rented. 

There are IMAX cinemas in Sydney, 
Melbourne, Dreamworld at Coomera 
in Queensland and one in Townsville. 
The Sydney venue is the eighth most 
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successful IMAX theatre in the world, most times running 
in the top three or four. About 65% of its business comes 
from Sydney metropolitan residents, 15% from school 
groups and the remainder a mix of domestic and interna- 
tional tourists. 

Sydney IMAX has found that 3D titles are proving more 
and more popular. As Mark Bretherton, Sydney IMAX 
Marketing Manager, says: “A 3D film can actually be 
weaker in terms of content but it will draw more. The most 
successful films in 2001 were two 3D films, “Cyberworld” 
and “Haunted Castle”, plus a 2D film called “Shackleton’s 
Antarctic Adventure” (still running in early 2003) and 
probably one of the best crafted IMAX films I’ve seen”. 


Projection Top Gear 


Perched way above the audience in the Sydney IMAX 
theatre is the projection biobox, operated on most days by 
chief projectionist, Tim Gunn. He well remembers the 
days of short reel changeovers and, in one way, welcomes 
IMAX’s approach where the loaded film will run 40 min- 
utes or more from the one roll. However, the call for 
“action stations” at reel’s end sees him race into top gear. 

A 2D print can weigh around 100kg so a forklift is used 
to trolley the film rolls around the biobox. The Sydney 
projector is a 2D/3D machine, fed by two film paths — or 
four for a 3D title. The films are threaded all the way to the 
projector input. At the end of a screening, the machine is 
stopped and the tail unlaced. Then the lacing up of the 
new print(s) commences. 

Normally the 2D and 3D films alternate; in this case Tim 
will take “a good 10 minutes” to make the change-over. 
This entails the lace-up and the change of projector optics 
and back condenser lens as well as a clean-up of the film 
path itself. 

The lenses are different for every theatre, depending on 
the projector-screen throw. 

Sydney has a Leitz Canada 38mm 2D lens and two 
52mm lenses for 3D; the projected 3D screen image is 


Yes, you need a forklift to move the 100kg 
film loads. 








ra iy - 
IMAX in space: Expedition 1 Commander Bill Shepherd (left, pale shirt) and 


Flight Engineer Sergei Krikalev (right) frame and focus a shot on the Video 
Display of the IMAX 3D cabin camera just before filming in the U.S. “Destiny” 
lab module of the Space Station. (Photo: NASA). 


smaller, because it “eats a lot more 
light”, thanks to cross-polarisers on 
the projector and those in the audi- 
ence viewing headsets. Light loss is 
estimated to be at least 30%. 

Early on, the Sydney cinema used 
the original electronic 3D system 


which employed pulsed LCS (Liquid 
Crystal Shutters) as well as the cross 
polarisers. This method has given way 
to polarisation due to audience theft 
of the headset battery packs! 

Lamp power is from two 15kW 


Space Station 3D. 


xenons; the illumination is directed 
to the film aperture/lens point by 
means of a folded light path, using 
two air-cooled mirrors. 

The projector itself is massive and 
aside from the dual light source and 
lens assemblies, has a double deck 
rotor to transport the films (see “Ron’s 
Loop”). The right eye film is upper- 
most. 

An interesting feature of the setup 
is that the left-eye film is projected a 
few degrees of rotation before the other 


And here’s a frame from the result, the first IMAX film in space and in 3D: 
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put from Hollywood. A specialist Nor- 
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The Edge 

The Edge, at Katoomba. NSW, is a 
0Se-built cinema, designed to run 

a 70mm format as well as 35mm mov- 

ies. It was developed by ex-Disney 

Ve\isigclamelem ii isit.¢ 


The format uses eight perforation 


70mm film running vertically. Frame 
areais 1775sqmm-—5 
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More IMAX? 
The IMAX process was described in 
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tronics Australia”, February 1972 
SILICON CHIP can supply reprints of 
this articel for $8.80 including GS1 


and postage 











a sir et ame 
The original electronic 3D system employed pulsed liquid 
crystal shutters as well as cross polarisers. This method has 
given way to polarisation, not for technical reasons but due 
to audience theft of the headset battery packs! 





film. This rotor offset (about 12° or 0.01 seconds approxi- 
mately) allows the rotary shutter to expose the left lens 
and fire the left lens of the E3D viewer, while the right 
lens remains covered and the right E3D viewer LC lens is 
closed — then vice versa. The rotor offset ensures that the 
projected image is not partly obstructed by the rotor 
shutter. 


Multi-track sound 


IMAX has had multi-track sound while suburban cin- 
emas were still living in caves — so to speak! IMAX 
originally began with a 6-track 35mm magnetic dubber. 
The sound source is synchronised by projector drive 
shaft-encoded pulses. 

The IMAX sound system is quite distinct from Dolby. It 
was developed by Sonics in Alabama, now owned by 
IMAX. 

It is basically a 6-channel system with left, centre and 
right signals coming from the front; left and right signals 
from the rear, plus there is a channel issuing from the top 
of the screen for effects. Another channel, using a 
subwoofer with a stack of eight 15-inch drivers, derives 
its signal from all six channels. 

These days, the magnetic dubber is still used as back up 
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Twin rotors and twin film paths are the secret to the elec- 
tronic 3D on-screen image. The offset is about 12° or 0.01 
seconds approximately. 





As you might expect, most functions are computer 
controlled. Below is the projector LCD control touch panel. 





but most times a setup of three digitally-synched CD 
players (Digital Disc Player or DDP) is employed, each 
carrying two channels per disc. Total running time is 80 
minutes. 

There is also a 6GB hard drive system, becoming impor- 
tant as a sound source for longer, feature-length films. Some 
films use all three sources. sc 








ti nal E e is on and coat soon tire of 
the constant whir from the cooling 
Want proof as to just how much 
- noise your PC makes? Just sit quietly 
with your PC for five minutes and 
then turn it off—the silence is deafen- 
ing! 

Yeah, maybe we should turn the PC 
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The “Silent PC” i is not only very quiet but is compact and unobtrusive 2 as well: : 
The silver LCD monitor matches the keyboard and the brushed aluminium case. 


www. siliconchip.com.au 








off before watching a movie. But what 
if someone wants to use the Internet 
while the movie is on or use the com- 
puter for homework or to play games? 
Alternatively, perhaps you have 
built an MP3 box. Doesn’t the noise 
from the PC spoil the sound from your 
latest album? Or perhaps you want to 
add the PC to your home entertain- 
ment system so that you can watch 
DVD movies and listen to music. 
Clearly, it’s preferable to quieten 
down the PC so we can live with it 
instead of banishing it to the study. 


Getting rid of noisy fans 
Getting rid of noisy fans is a major 
step towards quietening any PC. How- 
ever, that’s not really practical in ex- 
isting machines as disconnecting the 
power supply fan and/or the proces- 
sor fan will quickly lead to frazzled 
components and catastrophic failure. 
The best approach is to start from 
scratch and build a quiet PC from 
special components. This article de- 
scribes a PC that is almost silent and, 
as a bonus, is extra small. The accom- 
panying panel shows the parts used. 
The total cost was around $2000, 
including the LCD monitor. The real 
magic is in the $220 motherboard. 
This price includes an Eden 533MHz 
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It’s a tight fit inside the case but everything goes in neatly. The 90° PCI riser card is supplied with the case. 


CPU and unlike other CPUs, this one 
runs quite happily without a fan. In- 
stead, a large heatsink provides all the 
cooling that’s necessary (and it does 
this without making a sound). 

As an aside, I’m already thinking of 
swapping the bedroom TV for a com- 
puter monitor, plugging a TV tuner 
card into the motherboard and hiding 
the assembly in a drawer. With a cord- 
less keyboard and mouse, it doesn’t 
matter where the PC is! 


Special case 


The special aluminium case used 
measures just 260 x 190 x 166mm and 
is very well designed. Air enters the 
holes in the lower front, passes over 
the power supply and motherboard, 
and then flows over the hard drive 
and out the rear exhaust. 

The fact that the case is all alu- 
minium helps with the cooling. The 
fan in the power supply was a noisy, 
small, high-speed type. Since the 
power supply is situated at the front 








ClipperPro |-box Mini-ITX aluminium case with 180W power supply. 
VIA EPIA-5000 Motherboard with Eden 533MHz “ fan-less” CPU 


256MB PC-133 SDRAM 


Seagate ST360021A 60GB ATA100 hard disk drive 

Pioneer DVD-106S slot-load DVD-ROM drive 

Samsung 151BM 15-inch LCD monitor with built-in speakers 
Logitech cordless Navigator Duo (white/silver) keyboard and mouse. 


of the case and the airflow passes right 
over it, I removed the power supply 
fan and cover which made a big differ- 
ence. 

(Editor’s note: we strongly recom- 
mend that the original power supply 
cover be replaced with a new cover 
with improved ventilation; eg, with 
expanded mesh aluminium panels. 
Much of the circuitry inside PC power 
supplies operates at dangerously high 
voltages —ie, at 240V AC. They should 
always be fitted with a suitable cover, 


The lone fan at the back of the case operates quietly and does a good job keeping everything cool. Note the antenna - this 








to guard against accidental contact. 
Similarly, a suitable cover should be 
fitted over the fan slots in the supply 
case, if the fan is removed). 

The case fan is at the top rear of the 
case and is lost in the ambient noise 
in the house. This lone fan does a 
good job and nothing gets too hot. The 
BIOS reports that the fan is running at 
just over 2000 RPM and the PC has 
been running 14 hours a day, seven 
days a week for four months now with- 
out a hiccup. It’s possible that if a 


is attached to the wireless LAN card which occupies the sole PCI slot on the motherboard (via a 90° PCI riser card). 
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The VIA EPIA-5000 motherboard comes complete with an embedded Eden 
533MHz “fan-less” CPU (shown here without the heatsink). It also features 
integrated graphics, 10/100 ethernet and Sound Blaster Pro compatible sound. 


power supply from a notebook com- 
puter was used, the PC could run com- 
pletely “fan-less”. 


Via motherboard 


The EPIA-500 motherboard from 
VIA comes in the ultra-compact Mini- 
ITX form factor and is claimed to be 
the world’s smallest. It measures just 
170 x 170mm. 

Just about everything is integrated 
onto this board: VGA video, VIA 10/ 
100 Ethernet LAN, Sound Blaster Pro 
compatible sound with S/PDIF out- 
put, two IDE Ultra DMA 33/66/100 
connectors and all the other standard 
motherboard connectors. 

Basically, the Mini-ITX mother- 
board is intended for “entry level” 
PGs, thin-clients, wireless network de- 
vices, digital media systems, set-top 
boxes and more. It is also becoming 
increasingly popular with enthusiasts 
due to its small size, quiet operation 
and low profile (the I/O ports are the 
tallest components on the board). 

Want to know more? Have a look at 
http://www.mini-itx.com for informa- 
tion on how people have built PCs out 
of things like model cars, cigar humi- 
dors, motorcycle helmets, picture 
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frames and more! 

In my case, the key advantage of 
this VIA Mini-ITX motherboard was 
the “fan-less” VIA Eden processor. 
This CPU is embedded on the mother- 
board to reduce costs and streamline 
production but it does have one draw- 
back — the CPU is not upgradable. 

VIA processors have built a reputa- 
tion for reliable, low-temperature op- 
eration. This is due to careful design 
and low power consumption — the 
Eden 533MHz CPU consumes just 
2.8W. By comparison, recent Athlon 
CPU’s consume about 70W of power! 

By the way, a 667MHz Eden “fan- 
less” processor in now also available, 
along with a range of more powerful 
C3 processors which run up to 1GHz. 
The latter are fan-cooled, however. 
Despite this, the C3 range still run a 
lot cooler and have quieter fans than 


comparable Celeron CPUs. 


Disk drives 


The Seagate Barracuda ATA IV drive 
is one of the quietest around, due to 
the use of fluid bearings. It can only 
be heard ifI place my ear near the case 
and watch for the HDD LED! 

The DVD drive makes the most 
noise, especially at high speed. That’s 
par for the course — all DVD and CD 
drives make a lot of noise. 

If the PC is to be used standalone, a 
CD-RW or combination drive (CD, 
DVD and CD-RW) is recommended. 
My motherboard doesn’t have a floppy 
drive interface but the latest mother— 
boards now feature this instead of a 
second IDE interface. 


Wireless LAN 


A wireless LAN card fills the single 
PCI slot via a 90° PCI riser card (sup- 
plied with the case). One good thing 
about the VIA motherboard is the use 
of standard components. Many other 
“small PC” solutions use laptop com- 
ponents and these can be expensive. 


LCD monitor 


A Samsung 15-inch LCD monitor 
(silver) was chosen to complement 
the brushed aluminium case used for 
the PC. This has built-in speakers, in 
keeping with the tidy appearance. 


Fast enough 


With CPUs now running at 2GHz or 
more, a 533MHz PC might sound 
rather slow by modern standards. 
However, for everyday home (and 
probably business) use, it’s fine — at 
least my applications. I use it every- 
day for email and web browsing — and 
for playing Solitaire of course! 

No more beige boxes for me! 





Footnote: although we haven't tested 
it, Microgram Computers sell a 300W 
low-noise power supply with a ther- 
mostatically-controlled fan (Cat. 8957). 
It’s well worth checking out if you 
want to build a silent PC. Enquiries to 
(02) 4389 8444 (see ad on page 3). SC 


http://www.viavpsd.com/product/epia_mini_itx_spec.jsp?motherboardld=21 
http://www.seagate.com/cda/products/discsales/marketing/detail/0,1081,383,00 


http://www.pioneeraus.com.au/multimedia/products/dvd-rom/dvda06s/dvd-106s_116.htm 
http://www.samsung.com.au/samsung.asp?cat=52&0bj=650 
http://www. mini-itx.com 
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If your home theatre setup involves sending 
video signals over fairly long cables, you’ll 
really appreciate this project. It’s a wideband 
amplifier that can boost both composite and 
S-video signals, or even component video 
signals with the right cables. And it handles 
stereo audio signals as well. 


By JIM ROWE 


WHEN SETTING UP a home the- 
atre, there’s often a need to run fairly 
long video cables between your sig- 
nal sources (DVD player, VCR and/or 
laserdisc player) and your big screen 
display. The reason for this is simple 
- itisn’t always convenient to have the 
signal sources and the display at the 
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same end of the room. 

Of course, there’s no great problem 
feeding audio signals over long cables, 
provided that the cables are of reason- 
able quality. However, that’s not the 
case with video signals due to their 
much greater bandwidth. Video signal 
frequencies can range up to 5MHz or 





EF, 


more (as against just 20kHz for audio) 
and can suffer quite noticeable degra- 
dation when fed through cables longer 
than about five metres. 

This signal degradation is due 
mainly to cable capacitance. This 
causes high-frequency losses and oc- 
curs even when you use high-quality 
coaxial cable that has been correctly 
terminated at each end. The result- 
ing pictures lack contrast and colour 
saturation, and also become noticeably 
“softer” (ie, lacking in fine detail) due 
to the lower bandwidth. 


Video booster 


The best way to tackle this kind of 
problem is to use a video “booster” 
every five metres or so. Basically, you 
take a 5-metre cable run and plug it 
into the booster — essentially a wide- 
band video amplifier. The booster 
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PROJECTOR, 
BIG-SCREEN 
TV ETC 


A: COMPOSITE VIDEO SIGNAL CABLES AND CONNECTIONS 


PROJECTOR, 
BIG-SCREEN 
TV ETC 


PROJECTOR, 
BIG-SCREEN 
TV ETC 


C: COMPONENT VIDEO SIGNAL CABLES AND CONNECTIONS 


Fig.1: this diagram shows how the video booster is connected for composite video signals (top), S-video signals centre 
and component vide signals (bottom). It’s basically a matter of buying (or making up) the necessary cables. 


restores the incoming signal so that it 
is close to original before feeding it to 
the next 5-metre cable run and so on. 
A booster for conventional “com- 
posite” video signals needs just a sin- 
gle wideband video amplifier chan- 
nel. However, if you want to take ad- 
vantage of the higher quality available 
from the “S-video” output of your DVD 
player, the booster needs two chan- 
nels. That’s because, in S-video, the 
luminance (“Y”) or black-and-white 
picture information is not combined 
with the chrominance (“C”) or colour 
information. Instead, the two signals 
are fed along separate cables to pre- 
vent them interacting — see Fig.1(b). 
The video booster described here 
can handle either composite or S-video 
signals as required, because it uses an 
IC which actually contains four 
wideband amplifier channels. This 
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allows us to devote one channel to the 
composite video input and output, 
while two more are dedicated to the 
S-video input and output sockets. This 
means that there’s no switching and 
the composite video and S-video chan- 
nels can even be used at the same 
time; eg, to pipe composite signals to 
another room while you’re watching 
S-video signals to your home theatre 
display. 

The fourth channel is spare and can 
only be accessed internally. 

What about handling the even 
higher quality “component video” sig- 
nal outputs? With this type of signal, 
as well as the luminance (Y) being 
kept separate, the two “colour differ- 
ence” signals (R-Y or “Cr” and B-Y or 
“Cb”) are also kept separate — ie, in- 
stead of being combined as the chromi- 
nance (C) signal. 





If your DVD player provides these 
outputs and your display can also han- 
dle them, the video booster can help 
here too. All you need to do is buy or 
make up some adaptor cables, so that 
the three component video signals can 
be fed through the three main booster 
channels — see Fig.1(c). 


Audio amplifier 


As wellas the video amplifier chan- 
nels, the booster also includes a pair 
of low-noise audio line amplifiers. 
This means that it can also be used to 
handle any stereo audio signals which 
accompany the video, so these too 
will reach the far end of the cables in 
good condition. 

Probably the main use for the audio 
channels will be where you're feeding 
the video and audio to a different 
room. They’ll also come in handy if 
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Parts List 


1 PC board, code 02104031, 117 
x 102mm 

1 plastic instrument case, 140 x 
110 x 35mm 

2 PC-mount 4-pin mini-DIN 
sockets 

6 PC-mount RCA sockets 

1 PC-mount 2.5mm concentric 
male “DC” connector 

1 9V AC plugpack (500mA) with 
2.5mm female connector 


Semiconductors 

1 MAX497 quad video amplifier 
(IC1) 

1 LM833 dual op amp (IC2) 

1 LM7809 +9V regulator (REG1) 

1 LM7909 -9V regulator (REG2) 

1 LM7805 +5V regulator (REG3) 

1 LM7905 -5V regulator (REG4) 

1 3mm green or red LED (LED1) 

2 1N4004 1A diodes (D1,D2) 


Capacitors 

2 2200uF 16V RB electrolytic 

2 100uF 16V RB electrolytic 

2 10uF 10V RB electrolytic or 
tantalum 

2 2.2uF 35V TAG tantalum 

2 1.0uF MKT 

2 220nF MKT 

4 100nF monolithic ceramic 


Resistors (0.25W, 1%) 
4 100kQ 8 75Q 
2 47kQ 2 10Q 
31kQ 


Where to buy a kit 

The design copyright for this project 
is owned by Jaycar Electronics. 
Complete kits will be available from 
Jaycar Electronics by the time this 
article appears in print. 





you need to send one or more of the 
signals in a 5.1, 6.1 or 7.1-channel 
surround sound system to remote 
power amplifiers; eg, you might want 
to send the SB (surround back) signals 
from your 6.1/7.1-channel decoder to 
the rear of your home theatre room, to 
drive a power amplifier for the rear 
centre speaker. 

Alternatively, you might want to 
drive an active subwoofer with the 
LFE (low frequency effects) channel 
signals. 


Presentation 
As you can see from the photos, the 
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The A/V output sockets are all accessib 





from the rear of the unit. They include 









a 4-pin mini-DIN socket for the S-video signals, plus three RCA sockets for the 
composite video and left & right channel audio output sockets. The socket at far 


right is the DC power connector. 


booster is very compact. Everything 
fits in a small ABS instrument case 
measuring just 140 x 110 x 35mm. 
Power comes from a 9V AC plugpack. 

Incidentally, Jaycar Electronics will 
be making a complete kit for the 
booster available, so you should be 
able to build it up very easily and at 
an attractive price. 


How it works 


The booster’s video amplifier chan- 
nels are all provided by IC1, a Maxim 
MAX497. This high-performance de- 
vice is designed expressly for hand- 
ling video signals. It includes four 
closed-loop buffer amplifiers, each 
operating with a fixed voltage gain of 
2.0. 

Other features of the MAX497 in- 
clude a full-power -3dB bandwidth of 
over 200MHz, exceptional gain flat- 
ness (+0.1dB up to 120MHz), low dis- 
tortion, very low differential phase/ 
gain error between the four channels 
and the ability to drive four back- 
terminated 75Q (or 50Q) output 
cables simultaneously. 

As shown in Fig.1, we’re using one 
amplifier for the composite video 
channel and another two amplifiers 
for the Y and C channels for S-video. 
Each amplifier has a 75Q resistor 
across its input and these ensure cor- 
rect termination of the cables from the 
video source. In addition, 75Q resis- 
tors are used in series with each out- 
put to give correct “back termination” 
of the output cables. 

As mentioned, the amplifiers in the 
MAX497 have a feedback-controlled 
gain of exactly two. This compensates 


for the attenuation produced by the 
interaction between the back termina- 
tion resistors and the termination re- 
sistors at the far end of the output 
cables. 

In effect, the Video Booster “re- 
stores” the incoming signal before 
feeding it to the next cable segment. 

The input and output connections 
to the composite video amp channel 
are made via RCA sockets, as these are 
now standard for domestic equipment. 
Similarly, the connections for the S- 
video channels are made via 4-pin 
“mini DIN” sockets, as these too are 
the accepted standard for S-video. 

Note that the fourth “spare” ampli- ° 
fier in the MAX497 is also provided 
with input and output termination 
resistors. This is done to ensure that it 
doesn’t interact with the three active 
channels. The resistors will also make 
it easy to use the spare channel if you 
ever need it. 

The two audio line amplifier chan- 
nels are provided by the two halves of 
an LM833 dual low-noise op amp 
(IC2). As shown, these two stages are 
identically connected as non-invert- 
ing buffers, with the 100kQ resistors 
providing negative feedback for a gain 
of two. 

The performance of these audio 
buffers is quite respectable. They have 
a frequency response from 30Hz to 
120kHz at the -1dB points, a THD 
(total harmonic distortion) below 
.006% for 2V RMS output, a signal-to- 
noise ratio of better than 91dB relative 
to 2V RMS output, and an output clip- 
ping level of just on 14V peak-to-peak 
(5V RMS). 
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The audio buffers operate with a 
gain of two to ensure sufficient signal 
to drive your remote power amplifi- 
ers, etc. However there may be cases 
where even this small amount of gain 
could cause problems - producing dis- 
tortion due to input stage overload- 
ing, for example. 

If that turns out to be the case with 
your particular application, there’s a 
simple modification which can be 
done to solve the problem. All you 
need do is remove the 100kQ resistors 
connecting pins 2 and 6 of IC2 to 
ground. This turns the buffers into 
unity-gain voltage followers, increas- 
ing the overload margin by 6dB. 


Power supply 


The power supply section is quite 
straightforward, even though the video 
and audio amplifiers require four sepa- 
rate DC supply rails. The MAX497 
requires +5V supply rails, while the 
LM833 require +9V rails. 

Because the overall current drain is 
quite low (about 100mA total), two 
simple half-wave rectifier circuits (D1 
& D2) are used to derive nominal 
+12.8V DC rails from 9V AC plugpack. 
These rails are filtered using two 
2200uF capacitors and then fed to 3- 
terminal regulators REG1 and REG2. 

REG1 and REG2 produce the +9V 
and -9V rails respectively. They also 
drive 3-terminals regulators REG3 and 
REG4 which produce the +5V rails. 
LED1 is driven from the +9V rail via a 
1kQ current-limiting resistor and pro- 
vides power on/off indication. 

The associated 100uF and 10uF ca- 
pacitors are used to filter the regulator 
outputs. The +9V supply rails are then 
further decoupled using 10Q resistors 
and 2.2uF capacitors before being fed 
to IC2. Four 100nF capacitors provide 
additional filtering for the +5V rails to 
IC1. 


Construction 


All the parts are mounted directly 
on a small PC board, so the unit is 
easy to build. This includes all the 
connectors, so there’s no off-board 
wiring at all inside the booster box. 

The PC board measures 117 x 
102mm and is coded 02104031. It’s 
double sided, with copper tracks on 
both top and bottom, but the top pat- 
tern is mainly an earthed ground plane. 
Only a handful of component leads 
are soldered to this top pattern, so we 
don’t need a board with expensive 
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+9V 


REG3 7805 





Sf VIDEO & AUDIO BOOSTER GND 


Fig.2: the booster circuit is based on a Maxim MAX497 quad video buffer 
IC (IC1). One amplifier in IC1 is used for the composite video channel, 
while another two are used for the Y and C channels for S-video. Op amps 
IC2a & IC2b (LM833) boost the left and right channel audio signals. 
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plated-through holes. 

Fig.3 shows the assembly details. 
Begin by fitting all the input and out- 
put connectors, as they often need a 
small amount of juggling and pin 
straightening before they’ll mount 
without stress. Make sure that they’re 
pushed down hard against the board, 
while you make the solder connec- 
tions underneath. 

Next, fit the two PC board terminal 
pins (for the input and output of the 
spare video channel), followed by the 
resistors and the diodes D1 and D2. Be 
sure to fit each diode the correct way 
around as shown on Fig.3. 

Note that some of the resistors have 
their “earthy” ends soldered to the 
top copper pattern as well as to the 
pad underneath. The leads concerned 
are shown with a red dot on the board 
overlay diagram. 


The four voltage regulators can go 
in next. These are all TO-220 pack- 
ages and are mounted horizontally on 
the top of the board. Be sure to fit each 
one in the correct position, as all four 
are different and mixing them up could 
result in component damage when you 
apply power. 

All regulator leads are bent down- 
wards 6mm from the package body. 
This allows you to mount them by 
pushing the leads down through the 
mating holes and then fastening their 
tabs down against the copper using 
6mm x M3 machine screws and nuts. 
The leads are then soldered to the 
pads underneath and, in some cases, 
to the top pads as well - see Fig.3. 

The two 2200pF capacitors and the 
two 100uF capacitors adjacent to REG1 
and REG2 can go in next. Make sure 
you fit all of these polarised parts the 


4-Band Code (1%) 
brown black yellow brown 


yellow violet orange brown 
brown black red brown 
violet green black brown 
brown black black brown 







This photo shows how the 
power indicator LED is 
mounted on the PC board 
and pushed through a 
matching hole in the front 
panel. 











Left: inside the completed 
booster unit. Keep all 
component leads as short as 
possible and be sure to 
solder the leads to both sides 
of the board where 
necessary, as indicated by 
the red dots on Fig.3. 












correct way around, as shown in Fig.3. 

LED1 is fitted with its “flat” cath- 
ode side to the left (ie, furthest away 
from CON4). To install it, first bend 
both its leads bent down 90 degrees, 
6mm away from the LED body. That 
done, it can then be soldered into 


place with its axis exactly 8mm above 
the board. 


Power supply checks 


At this stage, it’s a good idea to 
check all of the power supply wiring 
by plugging the lead from your 9V AC 
plugpack into CON9 and turning on 
the power. LED1 should immediately 
light and you can now check the regu- 
lator outputs. You should get +9V from 
REG1, -9V from REG2, +5V from REG3 
and -5V from REG4. These voltages 
are all measured relative to board earth 
and at the righthand pin of each regu- 


Table 1: Resistor Colour Codes 


5-Band Code (1%) 

brown black black orange brown 
yellow violet black red brown 
brown black black brown brown 
violet green black gold brown 
brown black black gold brown 
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IEC Code 
1u0 
220n 
100n 


EIA Code 
105 
224 
104 


Value 


1.0uF 
220nF 
100nF 





lator, as indicated on Fig.3. 

If everything is correct, you can 
switch off and continue fitting the 
remaining parts to the PC board. Con- 
versely, if one or more of the regulator 
outputs is incorrect, switch off imme- 
diately and check for wiring errors. 
Most likely, you’ll have made a mis- 
take fitting D1 or D2, one of the elec- 
trolytic capacitors or one of the regu- 
lators. With a bit of luck, you’ll be able 
to fix the problem and not have to 
replace any parts. 


Completing the PC board 


The remaining parts can now be 
fitted to the board, starting with the 
MKT audio coupling capacitors, the 
2.2u.F tantalum bypass capacitors and 
the 10uF electrolytic capacitors. The 
two ICs can then be installed, taking 
care that you fit each one the correct 
way around. 

Note that the pins for IC2 (the 
LM833) are only soldered to the cop- 
per pads underneath, while some of 
the pins for IC1 (the MAX497) are 
soldered to the top copper pattern as 
well. This applies to pins 1, 3, 5,7, 9, 
11 & 13. 

The next components to fit are the 
two 100nF bypass capacitors, which 
are at each end of IC1. These mount 
with their “earthy” leads soldered to 
the top copper pattern as well as the 
pads underneath. That done, fit the 
two remaining 100nF bypass capaci- 
tors for IC1 and the remaining 10uF 
electrolytic capacitor for the -5V rail. 
As before their leads are soldered to 
pads on the top of the board, with 
their “earthy” leads soldered to the 
bottom pads as well. 


Final assembly 


All that remains now is to fit the 
booster board to the case. 

First, you have to fit the front and 
rear panels over their respective RCA 
connectors, before lowering the three 
items together into the bottom of the 
case. That done, LED1 can be pushed 
into its 3mm mating hole on the front 
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NOTE: RED DOTS INDICATE 
COMPONENT LEADS SOLDERED 
TO TOP COPPER (USUALLY AS 
WELL AS UNDERNEATH) 





(eal 


STEREO AUDIO OUT = COMP VIDEO OUT 
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CON! 
S-VIDEO IN 


COMP VIDEO IN 


Fig.3: install the parts on the double-sided PC board as shown here. The red dots 
indicate where component leads must be soldered to the copper tracks on the 
top of the board (and usually underneath as well). 


panel and the board secured to inte- 
gral pillars in the bottom of the case 
using eight 6mm self-tapping screws. 

Be sure to use all eight screws to 
secure the board. These give the board 
added support in the vicinity of the 
various input and output connectors. 

The final step of all is to fit the top 
of the case, using the two long coun- 
tersink-head self tappers provided. 
Don’t lose these screws by the way, 
because they’re a special size and sur- 
prisingly hard to get. 

Your Video & Audio Booster is now 
be finished and ready for use. 


Component video cables 


Before we end up, let’s take a look 
at the adaptor cables required if you 
want to use the booster for component 
video signals. 

There’s nothing terribly complicated 
about this. All you need to do is buy 
or make up four cables - two for the 
luminance (Y) signals and two for the 
chrominance (Cb and Cr) signals. 





The cables for the Y signals each 
consist of single lengths of coax with 
an RCA plug at each end. These con- 
nect to the booster’s composite video 
channel, as shown in Fig.1(c). 

The other two cables are each of 
double coax, with a mini-DIN plug 
connected at one end and a pair of 
RCA plugs at the other. They are used 
to carry the Cb and Cr chrominance 
signals and are connected to the boost- 
er’s S-video channels. 

Note that both RCA-RCA and 
2xRCA-miniDIN video cables are 
available from many suppliers. How- 
ever, you may want to make up your 
own using high quality coaxial cable, 
to ensure lower signal degradation - 
especially if you have fairly long ca- 
ble runs. Some prewired cables leave 
a bit to be desired in this respect. 

By using the correct adaptor cables, 
the booster will operate just as effec- 
tively with component video as it does 
with composite video or S-video. 

Happy home theatre viewing! SC 
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Where do you go for quality test equipment 


UNI-T UT20B 


Digital Multimeter 

Tests AC voltage, DC voltage, DC current, 
resistance, batteries and diodes. Features a 
high voltage warning for safety. Comes with 
test leads, battery and manual. 


Q 1469 





19 Range 


Multimeter Pack 

2000 count LCD screen. Range includes 
DC volts, AC volts, DC current, resistance 
and temperature. Also performs transistor 
and diode tests. Data hold button allows 
you to freeze a measured value. 

Q9950 


digitor 
sppse ie 


fede eed A acl 


Test Leads with IC Clips 


900mm test leads fitted with 4mm banana 
plugs on one end and insulated 
IC clips on the other. Allows you to 
hook-on and leaves your hands 
free for etter, etc. 
Max 50V. 


Q1914 


| Zippered case. 





32 Range Multimeter 
Has a 3.5 digit 2,000 count LCD, diode 
and audible continuity test, 20 Amp AC/DC 
current range, low battery warning, 

and a 12 month warranty. 

01427 


sop 4G | 





30 Range Multimeter 


Has a 3.5 digit 2,000 count LCD. Ranges for 
temperature, capacitance, resistance, and 

AC/DC amps and volts. Also tests transistors 
and diodes with an audible continuity buzzer. 


Q 1447 


$39" [Hd | 
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Universal Multimeter 
Carry 
Case 


Suits many types 
of multimeters 
and their 

test leads. 
Medium size, 
black in colour. 
Q.1990 





Q 1400 





HUGE RANGE OF STOCK! Lowest prices guaranteed. 


~ 3.5 Digit AC 


- Clamp Meter 

Has a 600 volt DC/600 volt AC 
overload protection and weighs only 
380g (including battery). Features a 
low battery indicator. 


$78 (Bo 


0-50,000 Lux Light Meter 


Ideal for checking lighting levels in almost any environment. 
Measures up to 50,000 lux over three ranges(2,000 lux, 
20,000 lux, 50,000 lux). a 

| Features auto-zero = 
function, low-battery | 
indicator and carry case. 
Requires one 9V battery. 
150-200 hours 
continuous use on 

an alkaline battery. 

























200A AC 


Electrical Tester 

The heavy duty test leads clip to the rear of 
the unit to make a compact tool that can fit 
in your pocket or toolcase. Has a 12 month 
warranty. CAT Ill 600V rating. 

Q 1495 


sh 933° ‘Tos BELOW | 





Velleman HPS5 
1MHz LCD Scope 


Completely portable oscilloscope. 

Features a high contrast LCD, full auto set 
up for volt/div and time/div and much more! 
Complete with protective carry case, test 
leads and instruction manual. 


0 1801 vellemem-kit 


$4993 pHICE!| 


DSE Pocket Air Speed 


and Temperature Meter 
Compact and water resistant. gam 
Measures knots, MPH, KPH, 
feet, m/sec and temperature. 
Automatically updates 
temperature/wind-chill 

and wind-speed. 

Q 1301 
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19 Range 20k0hm 


Analogue Multimeter 

20K ohms per volt sensitivity with audible 
continuity buzzer. Diode and fuse protected. 
Ranges include DC volts, AC volts, DC amps, 
resistance, battery check and decibels. 


Q 1025 


39” SAVE 





Brymen BM727 


Deluxe Multimeter 

Splash proof and features a fast 4,000 count 
digital display capable of a dual-display 
operation. Ranges include DC volts, AC volts, 
DC amps, AC amps, resistance, 
conductance, ey and suet: 
Also tests diodes. 

Q:1565 


$149 
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SMH ELECTRONICR | 


readings. Records 


Q 1437 





minimum/maximum temperatures 
and time, sounds an alert when 
preset temperature limits exceeded, 
Supplied with K-Type thermocouples. 


98 (8 


ON OUR BONUS PACKS... 





Dual Input Digital 


Thermometer 


Features a 4.5 digit LCD and offers 
both Celsius and Fahrenheit 





on our wide range of test equipment! 





Lab Power Supply 
0-30VDC @ 5.0A 


Laboratory grade linear power supply 

with 0-30 volt adjustable output with current 
up to 5A continuous at all selectable output 
voltages. Separate voltage and current 
metering, overload protection, adjustable 
current limit control (0-5A) and cooling fan. 


Q 1760 


178 200 


Digital Sound 


Level Meter 

This digital sound level meter provides 
both automatic and manual ranging 
and has an analogue digital bar graph. 
Suitable for accurate measuring 

of noise levels in factories, schools, 
offices, discos, etc. 

Has range of 40dB to 130dB. 

Q 1362 


$128 20) 


Fluke 1AC-A VoltAlert 


Multimeter 
“+ Software 


Splash proof and 

fire retardant case. 
Ranges include DC volts, 
AC volts, DC/AC current, 
resistance, frequency, 
capacitance and 
temperature. 

Complete with PC 
interface software. 

Q 9953 


‘98 


METERMAN 


Voltage Detector 
Non-contact voltage tester 

with range of 70 to 440V AC. 
Audio and visual warning 

for added safety. o 
Q 1780 


$9Q87 4 


100MHz CRO Probe 

Universal probe with wandering earth lead and 
insulated shroud. Comes complete 

with a handy pouch. 

Q 1249 


°28 
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Digitor Automotive Multimeter 
Ideal for DIY car maintenance. Mase, isis for auto 
engines up to 8 cylinders. 
13 functions including DC 
volts, AC volts, DC amps, 
AC amps, resistance, 
RPM(Tach), dwell angle, 
duty cycle, frequency, 
temperature, continuity 
and diode test. 


Q 1585 


digitor 
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Tip illuminates when a voltage is detected. Works 
without current flow. Ideal for locating breaks in 
cables, detecting blown fuses and distinguishing 
between live and neutral wires. 


ited FLUKE 


$4948 











Test Lead Set with 


Removable Tips 

1 metre cables with right-angled shielded banana 
plugs and removable tips, so you can use them 
as extension leads 
or interchange 





the tips. 
Q 1592 

SAVE 
oT 30 “sz 





Where do you go for educational kits....... 





ES-ATAMIVA 
Large Pulley Set 


Set includes two 50mm, 
25mm and 11mm diameter 


ate Leted 





Explore the design, construction and 
workings of automotive transmissions, 
precision gearing, and pulley systems. 


egpy 
le 
_|'s 


pulleys, bushings, screws, 
nuts and 1m of rubber cable. 
P9042 


Small Pulley Set 


Set includes two 30mm and 
20mm diameter pulleys, four 
11mm diameter pulleys, 
bushings, screws, nuts and 
1m of rubber cable. 

P9043 


$715 each 





ES-4TAMIYA 
3mm Diameter 
Shaft Set 


Set contains 2 x 100mm 
and 2 x 150 3mm diameter 
hexagonal shafts, 2 x 
100mm 3mm diameter 
round shafts 2 x 100mm 
3mm diameter threaded 


round shafts. 
P9044 dies 70 





Exava 
Narrow 
Tire Set 


Contains two narrow wheels © 
(40mm diameter) made of = 
ABS plastic and quality 


rubber tires. . 
P9058 a 30 











ES-aTAMIVA 
Track & Wheel Set 


Ideal to construct tracked vehicles like tanks, 


Construction vehicles, half-tracks or robots. 
Kit contains caterpillar tracks, wheels 
and 100mm shafts. 


P9045 34 430 





EXS-aTAMIVA 
Ladder-Chain 
and Sprocket 


Consists of one 96cm 
plastic ladder-chain, 
one large and one small 
sprocket and all needed 
attachment pieces. 


P9041 34 3 


















i 
Universal Gearbox Kit 
An extremely useful device which can power a hexagonal shaft 
in a horizontal or vertical position relative to the motor. 

Various arrangements of 24T and 26T plastic gears produces 
3 speed options. 


$4430 SA TAMIvA 
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3- -Speed Crank Axle Gearbox Kit 
This gearbox operates with three different gear ratios of 16:1, 
58:1 and 203:1. Gear casing and gears are precisely moulded 
from durable plastic. Metal crank arms can be attached 

to the ends of the output shaft, creating versatility. 


~ $4528 ES aramiva 











4-Speed Crank Axle Gearbox Kit 

An altered combination of gears producing four different gear 
fatios of 126:1, 441:1, 1543:1 and 5402:1. These low output 
speeds are best suited when high torque is required as opposed 
to speed. 


“$46 ESAs 

















| ‘ 
6-Speed Gearbox Kit 
Six different gear ratios can be selected depending on the 
combination of gears. Gear ratios consist of 11.6:1, 29.8:1, 
76.5:1, 196.7:1, 505.9:1 and 1300.9:1. Includes electric motor 
and three crank arms. 


P9052 $9450 De a TAMIYA 
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Twin Motor Gearbox Kit 

Ready to assemble gearbox that uses two electric motors to 
control each of the output shafts. Moulded from tough plastic 
for smooth and efficient operation with two gear ratios 

of 207:1 or 58:1. 


ee $1879 EX ATAMIYA 
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Planetary Gearbox Kit 

Reduces high RPM motors to bring about a high torque low-RPM 
output. Provides a great insight into automotive transmissions, 
precision gearing and design. Includes a Mabuchi 3VDC motor, 
instructions and hardware pack. 


$9750 PS ATAMIVA 





WE WON'T BE BEATEN! Bring in a competitor's current advertisement - If we are not cheaper, we'll match the price. 








have typically higher conductivity, 


lower resistance and hence, very low power losses over standard copper cables. They are 
one of the best performing cables for applications in home theatres, DVDs, hi-fi stereos, 
PC audio, caravans, mobile homes, boats or cars in today’s demanding audio environments. 


QUALITY 
4-CORE 
OFC CABLE 


[aimee Can be separated 





— 


neg into twin pairs. 


Dual Figure 8 OFC Speaker Cable 


High quality oxygen-free copper speaker cable. 4 conductors 


in a parallel flat arrangement with super flex translucent PVC insulation. 


It comes in colour traced pairs to aid installations and connections. 
Suitable for medium to high powered hi-fi, home theatres, surround 
sound, bi-amp systems, digital sound systems and wherever multiple 
split output systems are to be installed. Consists of 60 x 0.12mm 
conductors. 
W 2023 


$4 78 per metre | 37g, 
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Single Core Shield Super OFC 


High quality single-conductor 90% shield coverage 
oxygen-free copper cable for maximum. conductivity 
and shielding properties. 

W 2032 


i per metre 


_ 


Twin Shield Figure 8 Genet OFC 


| Ideal for audio patch leads. Individually shielded twin OFC 











Ultra Heavy Duty OFC Cables* 

Ideal for installations with huge DC current needs. High quality 
oxygen-free copper conductors and a highly flexible PVC sheath 
allow easier installations in tight spaces. 
1666/0.12mm DC wire RED = W2306 
1666/0.12mm DC wire BLACK W 2308 


$3.56 PER METRE 
$3.56 PER METRE 


$56 per metre ‘s 








FOR INSTALLATIONS 
WITH HUGE DC CURRENT NEEDS. 


conductors. Keeps crosstalk to a minimum and enhances 


| conductivity. 
| w 2033 
$3 85 ne per metre 13% 
— ss 
Medium to 


High Power OFC Cable 


Our most popular in running main speakers 
and satellite speakers connections. 
W 2013 


$473 per metre 





On sale from 24/3/2003 
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High Performance 
Flat OFC Speaker Cables 


Flat braided cables for audio and home theatres, 
designed with a low profile to fit under carpets 
and along side walls. 


16 braid x 7 x 0.10mm w 2000 


30 66 per metre 


SAVE : 


24 braid x 7 x 0.10mm w 2001 
39 79 per metre 


a = — 


Very Low Loss OFC Cable 


Great for subwoofers and high powered 
systems, W 2016 


$337 per metre 


Seno... $A ee 








Super Low Loss OFC Cable 
Super conductivity, ultra low loss for very high 
powered systems and for those with a 
discerning ear for music. W 2017 


34 per metre 


Attractive, translucent insulation for unobtrusive installation. 


*Limited stock All stocks marked clearance, limited or with an ‘*’ may not be available in all stores or via Direct Sales. 
Rainchecks do not apply. Offers expire 28.4.2003. 





DIRECT SALES DIVISION 


PHONE: 1300 366 644 
(Local call charge). 


FAX: (02) 9642 9155. 


MAIL: DICK SMITH ELECTRONICS Direct Sa 
PO Box 500, Regents Park DC NSW 2143 


les Reply Paid 500, 
(No stamp required). 





VISIT OUR WEBSITE on dse.com.au - over 10,000 products updated daily. 





6017D 


email: directsales@dse.com.au 


MAJOR CREDIT CARDS ACCEPTED. 
Over 200 outlets throughout Australia and New Zealand 














This versatile little alarm can be used as a 
stand-alone alarm system for your home, 
commercial premises or car and also for 
keypad door entry. Or it can be incorporated 
into a larger main alarm system if required. 


By JOHN CLARKE 


Keypads are often used in security 
systems since they avoid having to 
use a key or remote control, both of 
which can be lost or copied. Keypads 
are widely used in commercial build- 
ings to allow access through doors. 

Here we are presenting a stand-alone 
keypad alarm system which, with the 
addition of a siren, a passive infrared 
detector and door switches, will pro- 
vide a basic security system for the 
home, office, church or hall. Installed 
in a car, the keypad alarm can incor- 
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porate an engine immobiliser, as well 
as standard burglar alarm features. 
To use the system, a number is en- 
tered in using the keypad. If the en- 
tered number is correct, the unit will 
respond accordingly and either arm 
or disarm itself and operate a door 
lock release, if connected. Exactly how 
the keypad alarm responds depends 
on the application and how the timer 
and options are set. For example, when 
used for keyless door entry, the unit 
needs to be always armed but operate 


flexibl 
eypad alarm 








the door lock release each time the 
correct code is entered. 


Features 


The list of features of this alarm is 
so extensive that it will take more 
space to briefly describe them all than 
to describe the circuit itself. That’s 
because all the features are a result of 
the programming of the PIC micro- 
controller. Nevertheless, describe the 
features we must, so we will keep it as 
brief as possible. 

For use as an alarm, the system 
needs to be armed on exit and dis- 
armed on entry. Each application re- 
quires different operating characteris- 
tics and the alarm has a host of fea- 
tures which can be tailored to suit. 
External inputs and outputs include 
delayed and instant alarm inputs, and 
armed and alarm outputs. 

The alarm output can only be acti- 
vated by the inputs after the exit de- 
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lay. Instant and delayed inputs can be 
a passive infrared detector and door 
or window switches. Alternatively, the 
alarm can sound when the keypad is 
tampered with or if a duress code has 
been entered. 

The tamper alarm is activated if 
more than five incorrect attempts are 
made within a 90-second period. The 
3-digit duress code sounds the alarm 
when required. In each case, the alarm 
is deactivated by entering the correct 
code. 

Three separate codes are available: 
Master, User and Service codes. All 
three codes can be different but must 
be of the same length. Either the Mas- 
ter or User code can be used to arm 
and disarm the alarm. The two differ- 
ent codes are included for use when 
several keypads are installed to operate 
door lock releases on separate doors. 
The Master code will gain access 
through all keypad operated doors, 
while the User code only allows entry 
to selected doors. These codes can be 
anywhere from 1-12 digits long. The 
last three digits of the user code be- 
come the Duress code. 

The Service code is provided to 
change the codes, the various timers 
and options. The Service code itself 
can be changed and if a new Service 
code is entered, it also sets the length 
of the User and Master codes. If, for 
example, the Service code is six dig- 
its, then the User and Master codes 
must also be six digits. Generally, a 4- 
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MAIN FEATURES 


1 to 12-digit codes 
Separate Master and User codes 
Service code to alter codes and 
parameters 
Duress code to start alarm 
Instant and delay inputs 

_ Inputs triggered on change 
Optional easy exit input 
Exit delay 
Keypad tamper alarm 
Door lock output and indicator 
Armed output and indicator 
Alarm warning period 


digit code is sufficient to provide ad- 
equate security. With four digits, the 
possible combinations are more than 
14,000 (using digits 0-9 digits plus the 
* key. 

If the entry or Service codes for the 
keypad are lost or a mistake is made 
on changing a code and the keypad 
becomes inoperable, there is a way to 
restore operation. This involves hav- 
ing several inputs tied to ground when 
power is applied to return to the de- 
fault codes and settings. 


Timers 


The service mode also allows the 
various timing delays involved with 
keypad and alarm operation to be 


Audible key entry acknowledge 
Key entry reset using # 
Keypad entry timeout 

All codes can be changed via 
keypad 

Adjustable timing parameters 
Alarm mode and keyless door 
entry options 

Default return facility for all 
codes, parameters and options 
Powers up in armed mode 

12V operation @ 15mA 
(ancillaries extra) 





changed. All time periods can be set 
from 1-99s in 1-second increments. 
The delayed and instant input timers 
determine the time before the alarm is 
sounded after being activated. This 
delay gives time to enter the building 
and switch off the alarm before it 
sounds and is necessary if the keypad 
is mounted inside. The default set- 
tings are one second for the instant 
input and 10 seconds for the delayed 
input. 

Similarly, the default for the exit 
delay (allowing you to leave the build- 
ing after arming the alarm) is 15 sec- 
onds. 

In addition, the instant input can be 
configured as an exit input — a switch 
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REG1: 78LO05 


IN OUT 


Q1, Q2: BC337 


S& KEYPAD ALARM 


REG1 78L05 


D2, D3 
1N914/1N4148 


D1, D4, DS 
1N4004 
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Fig.1: a PIC16F84 microcontroller (IC1) forms the heart of the circuit and is used to monitor the keypad and the 
delayed and instant inputs. It also controls the various outputs. 


on this input will arm the keypad 
alarm instead of the user having to 
enter the code on the keypad. 

A door timer sets the duration that 
power is applied to an electric door 
striker, to give sufficient time to open 
the door. The default value here is 
five seconds. 

Yet another time sets the alarm du- 
ration (the default is 60 seconds). By 
the way, when we speak of a “default 
setting”, itis the setting you get if you 
don’t program in a setting. 

There is also an “alarm warning 
timer”. This sets the time period be- 
fore a small piezo transducer in the 
keypad sounds and serves as a warn- 
ing before the main alarm. The default 
is five seconds. Note that the alarm 
’ time starts at the beginning of the alarm 
warning period. Thus, the alarm warn- 
ing period reduces the main alarm 
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duration. There is no alarm warning if 
the keypad is tampered with or the 
duress code has been entered. 

Finally, there is the keypad entry 
timer which sets the period during 
which the code must be entered. The 
default is five seconds but may need 
to be extended if the code is 12 digits 
long. If you make a mistake when 
entering the code, you can either press 
the hash (#) key to reset the timer or 
wait for it to time out before trying 
again. 

If an incorrect code is entered but 
with the correct number of digits, the 
correct code can be immediately en- 
tered in again. 


Arming options 
Various options are also available 


to configure the following operations: 
arming, the door lock, the instant in- 


put and the armed output. For alarm 
installations, the unit must be armed 
and disarmed alternately, with each 
code entry. By contrast, keyless door 
applications will require that the unit 
be rearmed each time the code is en- 
tered. 

Operation of the door lock will also 
depend on the application. For alarm 
use, for example, you may need to be 
able to arm the unit with the door lock 
activated —eg, so that you can exit the 
door when the keypad is mounted 
inside. 

By contrast, an outside mounted 
keypad will need to operate the door 
lock on disarming, so that you can 
gain access. And in some cases, the 
door lock will need to operate on both 
arming and disarming. All of these 
options are available. 

Operation of the armed output can 
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be altered as well. The default setting 
is with the output transistor conduct- 
ing to ground when the unit is armed. 
When disarmed, the output can be 
pulled high with a resistor to the +12V 
supply. 

Alternatively, you can have the out- 
put transistor conducting (to ground) 
when the unit is disarmed and open- 
circuit (pulled to +12V using a resis- 
tor) when armed. The armed output 
can control a main alarm unit or switch 
on an immobiliser in a car. It gener- 
ally would not be used in keypad en- 
try applications. 


Status LEDs 


The armed and door lock functions 
are both indicated with LEDs. First, 
the status LED (red) flashes once a 
second when the unit is armed and is 
off when the unit is unarmed. In alarm 
mode, this LED also flashes at a 2Hz 
rate to indicate the exit delay period, 
reverting to the 1Hz rate afterwards. 
In “service mode”, however, the sta- 
tus LED is constantly lit. 

The door lock LED (green) lights 
only while the electric door striker 
plate is powered. There is no alarm 
indication, except for the tone that 
occurs during the alarm warning pe- 
riod. 


Circuit details 


The circuit for the keypad alarm is 
shown in Fig.1. IC1, the PIC16F84 
microcontroller, is the heart of the 
circuit and it is used to monitor the 
keypad and the delayed and instant 
inputs. It also controls the various 
outputs. 

The keypad is a matrix of four rows 
by three columns. Two of the switch 
column connections go to outputs RB2 
and RB3 respectively, while the third 
column connection goes to OV 
(ground). The row connections are 
monitored by the RB4-RB7 inputs 
which are normally held at +5V via 
internal pullup resistors within IC1. 


2EGT 


7-WAY SOCKET CUT FROM 
14-PIN DIL SOCKET 
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Fig.2: install the parts on the PC board as shown here. The PIC micro- 
controller (IC1) is installed in a socket and is left out of circuit until after 
the initial power supply checks have been made. 


The delayed and instant inputs at 


_ RBO and RB1 are normally held at 


+5V via internal pullup resistors. How- 
ever, the micro can detect changes of 
state of either polarity, so if these in- 
puts are held low by normally closed 
switches and they are opened, this 
can trigger the alarm condition. 

False triggering is prevented in the 
following way. After the micro first 
detects a change in level at RBO or 
RB1, it then checks again, after a short 
delay. If the voltage remains at the 
new level, the micro decides that this 
was a genuine change in level. Con- 
versely, if the level is different after 
the delay, the program then decides 
the original change in level was a 
glitch or only a very momentary 
change and so is ignored. 

The piezo transducer is driven viaa 
square-wave signal at the RA2 output 
of IC1 to produce a tone. It is used to 
acknowledge each key entry and pro- 
vide the alarm warning tone. Diodes 
D2 and D3 are included to prevent 
sound in the piezo transducer when 
the RA2 output is nominally low (ie, 
at OV). What actually happens is that 


4-Band Code (1%) 
yellow violet red brown: 


red red red brown 
brown black red brown 
red red brown brown 
brown black black brown 





switching operations at other inputs 
or outputs can be reflected as very 
small voltage excursions above OV and 
these would be heard in the trans- 
ducer if the diodes were not included. 

Outputs at RA3, RA1 and RAO drive 
the alarm out, armed out and door 
strike transistors respectively. When 
RAS is high, the base of Q1 is driven 
via the 220Q resistor to switch on the 
transistor. The alarm out signal at the 
collector can sink a nominal 600mA 
maximum to drive a siren and flasher. 
Diode D4 protects Q1 against back- 
EMF spikes if the siren is an inductive 
load. 

Transistor Q2 is driven via the 220Q 
base resistor at the RA1 output. This 
transistor can also sink up to 600mA. 
It can be configured to switch on when 
armed and off when disarmed, or 


Value Old Code ElACode IEC Code 
100nF 0.1pF 100n 104 
39pF 39pF 39p 39 





5-Band Code (1%) 

yellow violet black brown brown 
red red black brown brown 
brown black black brown brown 
red red black black brown 
brown black black gold brown 
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HOLE SIZES: 

A- 3mm DIA. 

B - 3mm DIA., CSK 
C- 2.5mm DIA. 


NOTE: ALUMINIUM 
DRESS PLATE HAS 
ONLY MAIN CUTOUT 
AND LED HOLES 'A' 
(BLUE HIGHLIGHT) 


CUTOUT & DRILLING DETAILS FOR CLIPSAL C2031VX WALL PLATE 


Fig.3: this diagram shows the cutout dimensions for mounting the keypad 
into a Clipsal blank plate. Make the cutout by drilling a series of holes 
around the inside perimeter first and then knocking out the centre piece. 


switched off when armed and on when 
disarmed. If required, a pullup resis- 
tor can be connected between Q2’s 
collector and the 12V supply. 

Output RAO drives Darlington tran- 
sistor Q3. which is suitable for 
powering an electric door strike. This 
comprises a solenoid which releases 
the striker plate to allow a door to be 
opened. Diode D5 quenches the back- 
EMF caused by the inductive load of 
the solenoid when switched off. The 
transistor is set to sink anominal 1.3A 
with the 2.2kQ base resistor. Up to 4A 
can be handled if a 680 base resistor 
is fitted. 

The door open operation is indi- 
cated with the Lock LED (LED2), 
driven from the same RAO output. 

IC1 uses an RC oscillator as its 
reference to set the various timing 
functions within its program. The os- 
cillator components are the 39pF ca- 
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pacitor and 4.7kQ resistor at pin 16. It 
runs at about 2.7MHz. 

Power for the circuit is provided 
from a 12V SLA (sealed lead acid) 
battery or car battery (when used in a 
car). The SLA battery is kept charged 
using a plugpack style SLA charger. 
Power is fed to the input of the regula- 
tor via a 10Q resistor and diode D1. 
The diode provides polarity protec- 
tion while the 10Q resistor limits cur- 
rent when the 16V zener conducts 
due to voltage spikes in an automo- 
tive installation. 

REG1 provides the 5V supply for 
IC1 while the 100uF and 10uF capaci- 
tors at the input and output filter the 
voltage and ensure stability of the regu- 
lator. 


Construction 


The keypad alarm is constructed on 
a PC board coded 03104031 and meas- 





uring 78 x 48mm. It is mounted be- 
hind a Clipsal blank plate and in a 
small plastic utility box. The keypad 
sits in a cutout in the blank plate. An 
aluminium dress plate is clipped over 
this to produce a professional finish. 

As an alternative to one-piece con- 
struction, it could be built as two sepa- 
rate units with the keypad remote from 
the circuit box and connected with 7- 
way cable. The component wiring dia- 
gram is shown in Fig.2. We recom- 
mend the separate construction 
method if the keypad is to be installed 
outside a building, to prevent any tam- 
pering with the electronics. 

Begin construction by checking the 
PC board for any shorts between tracks 
or any breaks in the copper pattern. 
Check also that the holes are drilled to 
suit the components. The corners of 
the PC board also need to be shaped to 
clear the integral pillars inside the 
plastic case. 

Install the resistors and wire link 
first. Table 1 shows the resistor colour 
codes. Use your multimeter to check 
the resistor values as well. That done, 
install the diodes, taking care to in- 
stall the zener in the correct place. 
Install and solder in the two PC stakes. 

Q1 and Q2 are both mounted with 
the top of the transistor body 8mm 
above the PC board. Transistor Q3 
mounts with its leads bent over at 90 
and sitting on top Q1 and Q2. Q3 
should have its metal face upwards. 

Next, install the 5V regulator, the 
capacitors and IC socket. Take care to 
orient the socket and the electrolytic 
capacitors with the correct polarity. 
The keypad connection uses a 7-way 
socket cut from a 14-pin DIL IC socket. 
Cut the socket with a sharp utility 
knife to obtain the two socket strips. 
The second strip is soldered to the 
underside of the keypad. 

The LEDs are soldered with their 
tops 21mm above the PC board. Fi- 
nally, install the 8-way terminal strip. 


Mounting the keypad 


Mounting the keypad into the 
Clipsal blank plate is done by placing 
the keypad with the terminal end as 
close to the internal mounting hole 
bushing as possible. The cutout di- 
mensions are shown in Fig.3. Mark 
out the required cutout for the keypad 
and cut this shape out by drilling a 
series of holes around the perimeter 
first and then knocking out the piece. 
File to shape afterwards. If you make 


www.siliconchip.com.au 











The piezo buzzer is mounted on top of a 10mm untapped spacer and secured 
using a 15mm machine screw and a 10mm tapped spacer which screws on from 


the underside of the board. 





A brick wall may require the unit to be mounted onto a standoff box, such as the 


Clipsal No.449A shown here. 


this cutout very neatly, it can be used 
as the template to cut out the front 
panel aluminium dress plate. 

Four holes (marked C on Fig.3) are 
required for mounting the keypad. Use 
a 2.5mm (3/32-inch) drill. The holes 
to mount the plastic box directly be- 
neath the plate are shown as B 
(countersunk). If you intend to mount 
the keypad and electronics separately, 
these four countersunk holes will not 
be required — see Fig.4 for the mount- 
ing details. 

As shown in Fig.4, the PC board is 
secured in the plastic box using screws 
when installed directly behind the 
blank plate or clipped into the inte- 
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gral side clips of the box when 
mounted separately. The integral side 
clips will need to be snipped out with 
side cutters to a depth of about 10mm 
when the PC board is mounted di- 
rectly behind the plate. 

The keypad is connected to the PC 
board using the IC socket strips on 
both the keypad and PC board, witha 
7-way pin header plugged in-between 
these. For the separate unit version, 
connection is via 7-way cable plus 
two extra wires for the piezo trans- 
ducer. 

The piezo transducer can be either 
mounted on top of a 10mm standoff 
for the single-unit installation or on 


1 PC board, code 03104031, 78 x 
48mm 

1 plastic utility box 83 x 54 x 
30mm 

1 blank plate and blank 
aluminium plate (Clipsal 
CLIC201VXBA or similar) 

1 12-key numeric keypad (Jaycar 
SP-0770, Altronics S-5381 or 
similar) 

1 8-way PC-mount screw 
terminal strip with 0.2" spacing 

1 piezo transducer (DSE L-7022, 
Jaycar AB-3440 or similar) 

1 14-pin DIL IC socket (cut for 2 x 
7-way sockets) 

1 18-pin DIP socket 

1 7-way pin header 0.1" spacing 

1 6mm spacer 

1 10mm untapped spacer 

1 10mm M8 tapped spacer 

4 4G x 20mm self tapping 
countersink screws or M3 x 
20mm csk screws 

4 4G x 6mm self-tapping cheese- 
head screws or M3 x 6mm 
cheese-head screws 

1 M3 x 25mm cheese-head 
screw 

2 M3 x 15mm cheese-head 
screws 

1 M3 nut 

2 PC stakes 

1 50mm length of 0.8mm tinned 
copper wire 


Semiconductors 

1 PIC16F84 programmed with 
Keypad.hex (IC1) 

1 78L05 3-terminal regulator 
(REG1) 

2 BC337 NPN transistors 
(Q1,Q2) 

1 16V 1W zener diode (ZD1) 

3 1N4004 diodes (D1,D4&D5) 

2 1N914, 1N4148 diodes (D2,D3) 

1 BD681 NPN Darlington 
transistor (Q3) 

1 3mm red LED (LED1) 

1 3mm green LED (LED2) 


Capacitors 

1 100yF 16V PC electrolytic 
1 10uF 16V PC electrolytic 
1 100nF MKT polyester 

1 39pF ceramic 


Resistors (0.25W 1%) 

1 4.7kQ 2 2200 
2 2.2kQ 1100 

3 1kQ 





APRIL 2003 33 


4x M83 x 20mm CSK SCREWS 
OR 4g x 20mm CSK SELF 
TAPPERS TO ATTACH PLATE 
TO BOX CORNER PILLARS 


CONNECTIONS 


KEYPAD ATTACHED TO WALL PLATE USING 
4x M3 x 6mm SCREWS OR 4g x 6mm SELF TAPPERS 


KEYPAD 


SPACER 


Xo 
‘\__ M3 x 15mm MACHINE SCREW 
(USE M3 x 25mm SCREW FOR SECOND HOLE 
ON PC BOARD, WITH 10mm AND émm 
SPACERS AND M3 NUT ON TOP OF BOARD) 


SINGLE UNIT CONSTRUCTION (STANDARD SECURITY FOR INDOOR USE) 


M3 x 6mm SCREW 


(SECURED IN BOX USING 
INTERNAL SIDE CLIPS) 


SEPARATE UNIT CONSTRUCTION (HIGHER SECURITY FOR OUTDOOR USE) 


Fig.4: these diagrams show how to install the control box directly on the 
back of the keypad to make a single unit (top), or remotely to improve 
security when the keypad must be mounted outside. Note the location of 


the piezo transducer in each case. 





the back of the keypad for separate 
units. The piezo transducer should be 
loud enough with the sound coming 
through the keypad itself. Extra holes 
can be drilled through the plate and 
aluminium cover if more sound level 
is required. 


Testing 
Connect power to the +12V and 
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ground terminals and measure the 
voltage between pins 5 & 14 of the IC 
socket. This should be close to +5V. If 
correct, disconnect power and insert 
IC1. 

Now reapply power with the keypad 
connected — the status (red) LED 
should be flashing at a one-second 
rate. Enter 1000 and the armed LED 
should extinguish. There should be a 





beep from the piezo transducer on 
each key press. 

Enter 1000 again and the status LED 
should begin flashing twice per sec- 
ond and the green (door strike) LED 
should light for five seconds. After 15 
seconds (the default exit delay), the 
status LED should return to the 1- 
second rate. 

Enter in 2000 and the same results 
should be available as for the 1000 
code. These are the default Master 
and User codes. Any mistake when 
entering a code can be cleared with 
the # key. Enter 000 for the duress 
code and the piezo transducer should 
sound for around one second and the 
alarm output should go low. This can 
be checked with your multimeter 
switched to a low Ohms range. To 
cancel the alarm output, re-enter the 
Master or User code. 

Try entering more than six incor- 
rect codes until the alarm output goes 
low again. Entering a correct code will 
stop the alarm. 

Now enter the Service code — 3000. 
The status LED should now light con- 
tinuously. Press # to cancel. 

The Service mode allows changes 
to be made to the codes, delays and 
options. These are summarised in the 
Table 3. Changing the Master and User 
codes is done by entering the Service 
code, then a 1 for the Master code ora 
2 for the User code. 

Enter a new number code (maxi- 
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mum 12 digits). The * key can be used 
as part of the code. The # key exits and 
returns the unit to normal operation. 
The new code will be stored and can 
then be used. Changing the code again 
will require the same steps. 

Note that the code entry length is 
set by the Service code and initially, 
with this being set at 3000, the Master 
and User codes can only be four digits 
long too. Also note that the 10th, 11th 
and 12th digits of the User code will 
set the duress alarm code if entered 
first. So be sure that any User, Master 
or Service codes do not start with 
these numbers, otherwise the duress 
alarm will sound. 


Changing the service code 


This can be done by entering the 
current Service code, pressing key 3 
and then entering the new code. Press- 
ing 12 keys will set all codes to 12 
digits. Pressing only a few keys and 
then the # key will set the code at the 
entered length. 

Note that the Master and User codes 
have defaults of 100000000000 and 
200000000000 respectively (12 dig- 
its) and these are normally truncated 
to 1000 and 2000 when the code is 
four digits long. So if the Service code 
is increased in digits, then more ze- 
roes will need to be entered for the 
default Master and User codes. 

If you forget the Service code, it is 
possible to redeem the situation. First, 
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Zz | see 
A Pegs 


FOR EXIT 
I SWITCH 


INSTANT 
INPUT 


INPUT OPTIONS 


+12V 


HORN/SIREN 
nasa Ce see ad 
OUT 


+12V 


AUTOMOTIVE USE 


POWER OPTIONS 


Fig.5: the input, output and power options for the keypad unit. Both the 
delayed and instant inputs can be connected to either normally open (NO) 
or normally closed (NC) switches but do not mix these two switch types on 
the same input. 
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1 Master Code 


User Code 


[a 


Delayed 
Input 


Alarm 
Warning 


onion 


Enter 
Service 
Code & 
Press * 


0 








Tie instant & delay inputs 
low, hold down the 3 6 9 
and # keys, and power up. 





switch off the power and tie the in- 
stant and delayed inputs to ground. 
Now hold down the 3, 6, 9 and # keys 
simultaneously and re-apply power. 
The status LED will light and stay lit 
until power is again disconnected. All 
codes and settings will then be set to 
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For all service operations, enter the Service code, press the designated function key and 
then enter the code or value. Press the # key to end each single digit entry. 


Range 
0-9 and * (1-12 digits) 


0-9 and * (1-12 digits) 
Duress Code is last three digits of 12-digit 


3 0-9 and * (1-12 digits) - sets code length 3000 


Note: for codes less than 12 digits or timer numbers less than 10 digits, press # to enter 
value. Do not make the first three digits the same as the Duress Code. 





2 


. 


Alarm mode, lock powered on arming, 
OF (16) instant alarm input 
Alarm mode, lock powered on arming, 
2 (18) 
Alarm mode, lock powered on disarming, 
4# (20) instant alarm input 
Alarm mode, lock powered on arming, 
oF (2) 
8# (24) Alarm mode, lock powered on both 
arming and disarming, instant alarm input 
10 (26) Alarm mode, lock powered on both 
arming and disarming, exit input 
1# Keyless entry mode, lock powered on 
rearming, instant alarm input 
3# Keyless entry mode, lock powered on 
rearming, exit input 
Note: entering the first option number means that the armed output is pulled to ground 


when the alarm is armed. Conversely, entering a bracketed number means that the armed 
output is pulled to ground when the alarm is disarmed. 


Resetting To Default Values 


Resets all codes, timing parameters & options to default 
values. 


1000 


2000 (User Code) 


code 000 (Duress Code) 


Default 
(seconds) 


1-99 10 


1-99 5 









their default values. 

The delay values can be altered us- 
ing keys 0 and 4-9, after entering the 
Service code. The delays can be set to 
any time from 1-99 seconds. Entry ofa 
single digit time period needs to be 
ended with #, to store the value and 





Suitable Accessories 


Sirens: 12VDC at 500mA max - 
Altronics S-6127, S-6120, S-6125; 
Jaycar LA-5254, LA-8908, LA- 
5258, LA-5256; Dick Smith Elec- 
tronics L-7031, L-7025, L-7029. 
Siren strobe: Jaycar LA-5308. 
Battery charger: 12V SLA 1.2 to 
7Ah - Altronics M-8520; Jaycar MB- 
3517. 

Security door latch: 12V DC - 
DSE L-5809; Altronics S-5385; 
Jaycar LA-5078. 





exit the Service mode. Entry of a 2- 
digit value will automatically store 
and exit the service mode. 


Options 

The options are entered ina slightly 
different way in that the * key is en- 
tered after the service code and then a 
number which matches the required 
operation mode is entered. The main 
change that can be made to the unit is 
from alarm operation to keypad entry 
mode operation. Alarm mode means 
that the unit is armed on entry of the 
Master or User code and disarmed on 
the second entry of the code. You can 
also select whether the door striker is 
operated on arming, disarming or both. 


Input wiring 

Fig.5 shows the connections that 
can be made to the keypad alarm. The 
delayed and instant alarms can be con- 
nected to normally open (NO) or nor- 
mally closed (NC) switches. NO 
switches can be connected in parallel 
while NC switches are connected in 
series. It is not possible to mix NO and 
NC switches on the same input. 

The switches can be set up in a 
doorway to detect opening or can be a 
part of an ancillary component such 
as a passive infrared detector. You can 
also use doormat switches, window 
switches and glass breakage tape, or 
similar. 

Power options for the keypad unit 
are also shown in Fig.5. For automo- 
tive applications, it is simply con- 
nected between chassis for the ground 
supply and to +12V via the fusebox 
for the positive supply. The supply 
must be continuous 12V and not the 
switched supply used for ignition or 
accessories. 
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The PC board fits neatly into a standard plastic case, as 
shown here. The SIL socket at the bottom mates with a 
matching header on the keypad. 


For other applications, the unit needs a 12V SLA 
battery rated from 1.2 to 7Ah capacity. 1.2Ah should be 
adequate for most applications but heavy usage of the 
door strike may require a larger battery. 


Installation 


This really depends on your application. For most 
installations, the keypad will be installed on a wall near 
the exit door. A brick wall may require the unit to be 
mounted onto a standoff box such as the Clipsal No.449A 
— see photo. sc 


Fig.5: the full-size etching pattern for the PC board. 
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Controllers for the real world 


Most low cost microcontroller boards give you only half the solution, 
namely a processor and some solder points. SPLat controllers are ready 
to use out of the box, with real-world interfaces, easy programming 
language and a huge amount of support materials. No soldering 
required! 


SPLat controllers are an Australian innovation that is being used by 
major companies world-wide. 


MMi99 controller, om | 


e 8 digital inputs 

e 8 digital 400mA outputs 

e 2 analog inputs 

e 2 analog outputs 

e Operator interface w/buttons, 
LEDs and beeper . 

e And more, much more 


$329* wioLcp 
$439* with 2x16 LCD 


inc mtg panel, membrane 
overlay, matching connectors {| 
and software eee 








i 


SL99 controller 


8 digital inputs 

8 digital 400mA outputs 
1 analog input 

1 analog output 

And more, much more 


DeTEOLS 







NASA approved for use on 
the Space Shuttle and the 


: se inc software & 
International Space Station! matching connectors 
(Special version, P.O.A.) 


XBIO16 expansion 


Add 16 digital I/O points to 
MMi99 or SL99 te, Mey. 


se inc connecting cable me 
$1 59 & matching connectors 









* All prices are for 1-off developer’s kits, and include GST. All major cards 
accepted. Substantial discounts are available for quantity purchases. 


FREE delivery in Australia if you quote this ad when ordering! , 
Made in Australia by 


SPLat Controls Pty Ltd ssi 


2/12 Peninsula Blvd 
Seaford VIC 3198 : 
Ph 03 9773 5082 - 





Visit our website for much more information, free 
software, our renowned training course and complete 
online product documentation 
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So what if it’s ancient technology? 





I am still happily surprised at the amount of 
ancient technology that is brought to my door to 
repair. Most of it is probably not worth fixing 
but I am happy to oblige, where I can, if the 
client insists and is prepared to pay the cost. 


ecently, I had a 1977 Sony KV- 

9000UB 22cm (9-inch) portable 
TV in for repair. I really couldn’t be- 
lieve anyone would want to fix such 
an old set but it had sentimental value 
for its owners. They were complain- 
ing of a seized UHF tuner and so were 
unable to get anything on the UHF 
bands. 

Fortunately, access to the rotary 
tuner was easy and after removing its 
cover spring, I was able to get right 
inside it. The bearings of the variable 
capacitor had seized and the resulting 
strain (from trying to turn it) had bro- 
ken the solder joints to the mounting 
plates. A hot iron soon fixed this and 
the bearings were freed with CRC. 
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Now the tuner could pick up chan- 
nels easily. I then had to modify the 
UK specification sound system to the 
Australian system. This meant replac- 
ing ceramic filter CF201 to convert 
the 6.0MHz IF to 5.5MHz. I then had 
to tune T213 and T211 until the sound 
was loud and clear and the colour was 
free from herringbone patterning. 

When I'd finished, I was amazed at 
how a vintage TV a quarter of a cen- 
tury old could give such a good sound 
and picture with such a basic circuit. 









ext 
* 


AM STILL HAPPILY SURPRISED 
AT THE ANOUNT OF ANCIENT TECHNOLOGY 
THAT IS BROUGHT TO MY POORsece 


One wonders how long all the new 
technology will last? 


Philips VCRs 


I’ve had a number of Philips and 
JVC VCRs in for repair. These include 
the Philips VR 250, 350, 450 & 550 
series and the JVC HR-J240 series, etc. 
Philips uses the same JVC mecha-deck 
(PMC 0011A) in their models and they 
no longer service them. Instead, they 
offer exchange units and long warran- 
ties. 

One common problem that devel- 
ops in the 1994-1997 range of models 
is that the VCR is unable to eject the 
tape. Discovering the cause and fixing 
this the first time around was long 
and arduous but now I am quite adept 
at this repair. 

What happens is that the tension 
spring to the change arm assembly 
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Items Covered This Month 


Sony KV9000UB TV set. 
@ Sony SLV-EZ7AS VCR. 
@ Samsung SV-641 VCR. 
e 


Philips VR 250, 350, 450, 550 
series and JVC HR-J240 series 
TV sets. 


@ 1993 Mitsubishi Diva CT- 
29ATS(A)TX TV set. 


@ NEC FS-59T90 TV set. 


@ Philips 29PT2255/79R TV set 
(LO1.1A chassis). 


@ Philips 29PT4873/79R TV set 
(L9.1A chassis). 


@ Akai CT2007A TV set. 


@ Yamaha VR-5000 100W guitar 
amplifier. 






comes off because the support bracket 
clip breaks on the latter. The part num- 
bers are 4822 403 71304 (Philips) and 
PQ46353A-2 (JVC). You have to re- 
move the whole deck and the cassette 
ejector cage assembly first before you 
can get access to it. You then have to 
remove the slide plate assembly. 

That done, you can remove the 
change arm and swap the change gear 
onto the new one. Care needs to be 
taken refitting the spring as the new 
change arm doesn’t look any different 
from the old one and will probably 
break again in exactly the same spot 
in a few years time (you would have 
thought they would have improved 
this assembly by now). Refitting the 
slide plate can be a bit fiddly but with 
gentle perseverance, it will soon all 
slip in with spring-loaded brakes 
(place in OFF position). Reassembling 
the rest is a breeze. 

What can cause a lot of confusion is 
the tension spring from the take-up 
lever. The reason for this is that it isn’t 
fitted on all models and yet the spring 
support clips are still there. This has 
been known to cause panic as you 
carefully comb the entrails of the VCR 
looking for the missing spring. My 
policy is that I haven’t ever known 
this to break off, so if it’s not there, it’s 
not supposed to be there. 

On the later JVC decks, (eg, HR- 
J457MS), I have also found that the 
drive gear axle (LP30243-001B) can 
sometimes break (this connects onto 
the cassette holder assembly). 

I also had a Sony SLV-EZ7AS video 
(S-MECHA) with a right old mess in- 
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side, which I think can only be put 
down to forcing the mechanism. Any- 
way, the main cam and stopper, the 
slider and reverse brake arm were all 
smashed. The whole thing had to be 
stripped right down and reassembled 
and it was a good job I had the com- 
plete set of service manuals to do this. 


Going crackers 


A Samsung SV-641 hifi stereo VCR 
came in with the complaint that it 
was chewing tapes. This wasn’t too 
surprising considering that I eventu- 
ally retrieved a cheese cracker from 
within the mechanism — one to add to 
my collection of diamond engagement 
rings, false fingernails, cake, money, 
an ants’ nest and, of course, the pro- 
verbial cockroach infestation. 

When it came to testing the VCR, 
however, I discovered I couldn’t tune 
itin ona TV set. In fact, it wasn’t until 
Iremoved the antenna that I found the 
answer — it was slap bang on an SBS 
channel. The owner was unaware of 
this, as that SBS station was not avail- 
able in his area but he did have a lot of 
patterning and interference on his 
VCR. Relocating it to Ch68 and using 
AV leads fixed this problem. 


Faulty NEC 


Mrs Jocelyn Gale, a charming old 
lady of 84, asked me to look at her 2- 
year old NEC FS-59T90 TV set (actu- 
ally a Daewoo CP-785A) which had 
intermittent sound. 

In deference to her age and her po- 
lite manner, I agreed to call round but 
I said there was a good chance it might 
have to go to the workshop, as it was 
intermittent. I told her to try giving 
the set a good belt when it played up 
and tell me about it before I called. In 
retrospect, this was bad advice, as os- 
teoporosis may have done her more 
damage than the set. 

Anyway, she told me this proce- 
dure hadn’t broken her arm and did 
have an effect. I was delighted with 
this news because it was highly prob- 
able there was a crack or dry joint and 
I probably had a good chance of fixing 
it in her unit. 

When I arrived, I noticed she was 
using headphones on the set, so as not 
to disturb her neighbours. Experience 
told me straight away that it was highly 
likely that the headphone jack socket 
had been damaged due to tension on 
the cord. 

I removed the back and withdrew 


the chassis. It was soon apparent that 
my suspicions were spot on. I re- 
soldered the PC-mounted socket 
(HP01) and also checked the audio 
output IC (IC602) and anything else 
that looked suspicious. 

That fixed that problem but Jocelyn 
then wanted to try an infrared cord- 
less headphone set to take the place of 
her wired headphones. I set them up 
for her and then spent some time 
patiently explaining that the receiver 
unit’s batteries needed recharging 
when they weren’t being used. 


An old Panasonic 


I had another 1991 Panasonic 
TC68A61 (M16M chassis) to attend to 
the other day. The owner complained 
of poor colour, which could mean any- 
thing. 

When I got there, it was immedi- 
ately obvious from the pink picture 
that there was no green. This fault can 
be caused by anything from the jungle 
IC to the picture tube. I started with 
the output transistors and measured 
the voltages around them and on the 
picture tube cathodes (M68KPH167X). 

I was mostly comparing the volt- 
ages between the three colours and 
looking for differences, particularly 
on the green gun. Unfortunately, there 
was very little to pick, which really 
meant there was a problem with the 
tube itself. Just in case, I swapped the 
red and green transistors over and also 
tried using links to swap entire colour 
amplifiers over but to no avail. 

The CRT analyser quickly showed 





Ye 


ZL HAD A SLIGHT VARIATION 
ON THIS THEME THAT 

CAUSED ME TO LOSE 
EVEN. MORE WAIR.... 
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Serviceman’s Log - continued 


the problem. Unusually, it reported 
that the green gun had G2 open circuit 


and G1 to cathode short circuit. 


Apart from changing the tube 
(which isn’t cost effective), the only 
other option is to try to “boost” the 
tube by “blasting” the cathode with 


an AC voltage. 


I did this and was extremely happy 
when the green came up immediately. 
I put the set on soak test but then, 10 
minutes later, the picture (all colours) 


went very dull. 


Over the next couple of days, I tried 
again and again to boost the tube and 
on each occasion I was successful for 
up to 10 minutes before it went dull 
again. Obviously, when the tube got 
sufficiently hot, the electrodes were 
touching again under the influence of 
gravity. In the end, there was nothing 
for it but to return the set to the owner 


and advise that it be scrapped. 


Dead & ticking 


A 1993 Mitsubishi Diva CT- 
29ATS(A)TX (ATMV691 chassis) was 
delivered to the workshop with the 


JUDGING BY THE SMELL 
OF FISH AS T UNSOLDERED 
THE FIRST BATCH.... 
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complaint that it was “dead and tick- 
ing”. Its owner, Mr Plumley, thought 
it was the on/off power switch. Well, 
of course he would. I mean, there are 
only four components in a TV set, 
aren’t there? — the fuse, the switch, 
the picture tube and its valve! 

After all, what else would you ex- 
pect for the money? 

After spending half the morning 
undoing the 50,000 screws that held 
the back on, I finally managed to re- 
move it. Next, just to satisfy my curi- 
osity and Mr Plumley’s conviction, I 
measured the on/off switch and the 
fuse. After all, they do occasionally 
fail. But not in this case — they were 
perfect. 

The power supply is a complex twin 
IC (master and slave) switchmode unit, 
designed to give good regulation of 
several rails in both manual and 
standby conditions. It also features 
full over-current, short-circuit and 
over and under-voltage protection. 

So, where do you start? I measured 
full voltage going in and nothing com- 
ing out. There were no short circuits 





on the secondaries, only the usual 
load conditions. 

I resoldered any likely dry joints 
but to no avail. Everything looked 
pretty good, so I diverted my attention 
to the electrolytic capacitors — and 
there were an awful lot of them. 

There were two options here — I 
could either get all scientific and make 
lots of measurements to try to track 
down the faulty capacitor, or I could 
simply adopt a blanket approach and 
change them in batches. I opted for 
the latter. 

Judging by the smell of fish as I 
unsoldered the first batch, I was im- 
mediately on the right track. After re- 
placing just seven of them (C9B7, 
C9C1i, C9C2, C9E1, C9E5, C9EO & 
C9F1), the set was working perfectly. I 
soak tested it for a week before return- 
ing it to Mr Plumley who didn’t know 
what a capacitor was. However, he 
did understand a 90-day warranty — I 
do hope the switch lasts that long! 


Philips L01.1A chassis 


I am beginning to see a few late- 
model 29PT2255/79R and 29PT2252/ 
79R Philips TVs. I am talking about 
the L01.1A chassis, which came onto 
the market about 2001 onwards. The 
usual problem is that the set is dead 
due to the fact that the switchmode 
power supply is cactus. 

The cause is not yet fully under- 
stood but this fault normally occurs 
during power surges. To fix it, I order 
and install what I call “Fred’s Mod 
Kit”, named after a friend of mine 
who repairs these sets under warranty. 
He found that eight parts usually need 
replacing — the chopper transistor 
(7521), its driver (7522), IC7520, 
R3523, R3530, D6523, D6524 and pos- 
sibly D6525, which is not always fit- 
ted. 

Of course, strictly speaking, this 
isn’t a modification kit but only a re- 
placement parts list. Perhaps a modi- 
fication will come out in due course? 

Another problem that is occurring 
is hum in some Philips models. One 
in particular comes to mind, the model 
29PT4873/79R (L9.1A chassis), which 
can get particularly bad if placed ona 
resonating wooden table. 

The cause is a deflection yoke with 
vibrating windings and the solution is 
to remove it and dunk it in Estapol 
varnish. Beforehand, it is a good idea 
to mask any areas that might be criti- 
cal such as where it contacts the pic- 
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QLD ELECTRONIC REPAIRERS 


GOING ..... GOING ..... GONE!! 
The new Electrical Safety Act will affect YOUR income! 


If you previously thought this new law did not apply to you please be very careful because it most likely does! You may hold a restricted 
electrical licence but this is no longer enough in Queensland. There are several repairers that have closed already because of this law. 


Before this law was enacted it is claimed that there was widespread consultation. Electronics repairers were not consulted and indeed at the 
meetings that were held far and wide only electricians turned up. This is not surprising because electronics technicians were never invited! Even 
more interesting is that electronic products such as TVs, photocopiers, pinball machines, sewing machines, marine electronics, computers 
and every other item repaired by electronics technicians were never even mentioned at these meetings! 


The fine print of this new law means that a very large percentage of electronic repairers (who are not electricians) cannot obtain this 
licence even if they want to spend more than $1000 per year to comply. Electrical safety will not improve because of this law. 

When the ESO inspectors call, and they will call, if you are found to be operating without a current Electrical Contractors Licence you can be 
fined up to 500 penalty units; that translates to $35,500 (for an individual) or $187,500 for a corporation or SIX MONTHS JAIL! 

AETA is a newly formed “not for profit” association legally incorporated in Queensland with the aim of fighting for a better outcome from this 
bad legislation. We are technicians from all areas of electronics who are demanding fair treatment. AETA (All Electronic Technicians 
Association) will fight to have this ridiculous law amended and we urge you to join forces with us to sensibly oppose this new impost on your 
livelihood. 


You cannot ignore this, it will not go away. It is now law, you must do something. 


The time for apathy has long passed. If you do not act today and join AETA you WILL be stuck with this situation. Give AETA the power to fight 
for a better deal. JOIN RIGHT NOW or face becoming extinct. Your $100 investment may well protect your current & future income. 


We can email an application form to you or better, you can post your cheque or money order for $100 (include your details, GST is not 
applicable and a receipt and GST statement will be emailed to you, membership is tax deductable) to: 


AETA, PO Box 6926, Cairns, Qld 4870 email: cairnscomms@iprimus.com.au 


We must have your email address as AETA is unable to answer postal or phone enquiries. This drains our time & money resources. AETA is 
a volunteer association & every cent we have will be spent fighting this problem. Authorised by M Kalinowski President & R Brinkman 





i Secretary. 


ture tube and the three rubber spacers. 

The procedure should be repeated 
three times, allowing it to dry after 
each dunking before reassembling it 
onto the tube neck. That should stop 
the windings from vibrating and fix 
the problem once and for all. 


Kong Wah TV sets 


I see a lot of the Kong Wah or simi- 
lar Chinese-manufactured TV sets 
made for Teac, Akai and others. Most 
problems stem from electrolytic ca- 
pacitors, particularly those located 
near heatsinks and other heat sources. 

The other day, I had a slight varia- 
tion on this theme that caused me to 
lose even more hair. It was an Akai 
CT2007A and it was dead. To begin 
with, Ireplaced the main culprits — ie, 
C911 and C909 (47pF). That done, I 
got stuck into the collateral damage, 
namely R917 and R421 (0.68Q), plus 
12V zener diode ZD401. 

I now had sound and picture but 
unfortunately the picture was really 
crook! I connected a colour bar gen- 
erator to the TV to try and make sense 
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of it all. This resulted in large vertical 
black bars, a floating picture (inter- 
mittent horizontal sync) and colour 
reversal on every alternate bar. 

All in all, it looked like a titanic 
failure of the jungle IC (IC301, 
AN5601K) — ie, a general flooding in 
all major compartments! However, be- 
fore ordering, paying for and replac- 
ing this 42-pin high-density IC, I 
thought I would first check out some 
of the voltages and waveforms being 
fed into it. 

This turned out to be a good move, 
because I measured just 3.2V on pin 
10 (the 5.2V Vcc pin). This voltage 
didn’t improve even after I had 
desoldered the IC pin. Following it 
back, I discovered ZD301 (a 5.1V 
zener) and R357 (270Q 1W) coming 
from the +12V line. The latter was 
getting hot and it was fairly obvious 
that the zener was more than half 
dead. 

Replacing it fixed all the symptoms 
and restored a healthy picture. 

And now, here is a contribution 
from one of our readers. It comes from 


A. P. of Kuranda, Qld. Here’s how he 
tells it... 


Yamaha guitar amplifier 


I recently started to do repairs for 
the local music store. So far I have had 
a steady stream of faulty cables, crack- 
ling volume control pots, faulty phone 
sockets and the like. Occasionally a 
more juicy morsel turns up. 

The Yamaha VR-5000 100W guitar 
amplifier came with a brief note say- 
ing that the “power board” had “blown 
up”. This amplifier has two fuses ac- 
cessible from the rear panel. There is 
a 1.6A fuse which is in-circuit when 
the unit is set to run on 240VAC, plus 
a second fuse, rated at 3.15A, which is 
always in circuit and protects the unit 
when it is run on 110VAC. 

In this case both fuses were intact 
but the 1.6A fuseholder held a 3.15A 
fuse. When I removed the amplifier 
from its case, it was clear that this 
overrated fuse had permitted exten- 
sive damage to occur. There were two 
charred areas on the PC board where 
1/8W resistors had formerly resided 
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Serviceman’s Log - continued 





~IT LOOKED LIKE A 
TATANIC FAILURE coe 


and it was clear that a couple of 0.22Q 
2W resistors had also overheated. 

I tested all the components in the 
power amplifier section and made an 
inventory. The damaged parts were 
the two 2SC3181 NPN output transis- 
tors (Q711 & Q713); their 0.22Q 2W 
emitter resistors (R717 & R719); a 
2SC1980 transistor (Q652) in the 
speaker protection circuitry; two 
150Q 1/8W resistors (R655 & R656), 
connected between the base of Q652 
and the emitters of Q711 and Q713 
respectively; and two 100Q 1/8W re- 
sistors (R741 & R742), spanning the 
emitters of the driver transistors. 

So what had caused the failure? 
Everything pointed to PNP driver tran- 
sistor Q709 (2SC3421) but this tested 
OK. In the end, I shrugged my shoul- 
ders, replaced the damaged parts and 
repaired any PC-board tracks that had 
been damaged by the heat. But I 
hedged my bets a little and installed 
only one set of output transistors. 

When I picked up the mains plug to 
insert it into the wall socket, I noticed 
that it wasn’t the original OEM plug 
and that the neutral and active wires 
had been transposed. I made a mental 
note to correct this before returning 
the amplifier to the customer but left 
it as it was for the time being. Why? 
The active line visits both fuses and 
the connections are not in any way 
protected against accidental contact. 
It would actually be safer for me while 
I worked on the amplifier if all these 
connections were at neutral potential. 

The switch-on was an anticlimax — 
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there was absolutely nothing. The sup- 
ply rails were showing OV and I traced 
the problem back to the transformer. 
The 150°C thermal fuse in the trans- 
former primary was open circuit. I 
couldn’t easily get at it but there was 
electrical access to both sides, so in 
the interests of getting things going, I 
simply bridged it for the time being. 

This time, when I switched on, there 
was again no apparent activity. How- 
ever, when I checked the 1.6A fuse 
afterwards it had blown and so had 
the replacements for Q711 and its 
emitter resistor. So there was still a 
fault somewhere but at least I had 
demonstrated that the correct fuse pro- 
tects most of the circuitry. 

I decided to try the amplifier with- 
out the output transistors, to see 
whether the feedback was effective at 
keeping the DC levels on the driver 
transistors in check. To maintain the 
feedback, which is critical to the DC 
balance, I disconnected R721 from the 
output line and connected it instead 
to the junction of R741 and R742. 








At the next switch on, I was imme- 
diately greeted by a stream of smoke 
coming from R741 and R742. I quickly 
switched off. Q709, the NPN driver 
transistor, was very hot but both it and 
the resistors seemed to have survived. 
Just to be sure that there wasn’t a fault 
in Q709, I lifted one end of R713 (its 
base resistor) and switched on again. 
This time, Q709 remained cool. 

Clearly, Q709 was being turned hard 
on. With R713 still out of circuit I 
measured the voltage at the junction 
of the two 100Q emitter resistors. It 
was -44.9V. Perplexed, I checked the 
base voltage of Q710. It was -41.1V. — 
Q710 should be off. 

And then the penny dropped: Q710 
must have emitter-collector punch- 
through. I hadn’t spotted it in my ini- 
tial testing because I had only tested 
for diode action between base and 
emitter and between base and collec- 
tor. Now wiser, I checked the collec- 
tor-emitter resistance — it was a dead 
short in both directions. 

So Q710 was dragging the output 
very negative. Q709 was getting hot 
because it was driven hard on into a 
low resistance load. And Q709 was 
driven hard on by the fully functional 
first stages of the amplifier, which were 
desperately trying to correct that 
-44.9V output to match the OV input. 

Replacing Q710 brought everything 
back into line. I replaced Q709 too, 
just to be safe, since it had been seri- 
ously overheated. 

I now considered what I should do 
about the power transformer, which 
no longer had its thermal fuse. I could 
easily fit a new thermal fuse but it 
would have to sit on the outside of the 
transformer where it might not re- 
spond quickly enough to prevent the 
wooden cabinet from catching fire. 

This put me into an ethical dilemma. 
I didn’t expect that the owner would 
be happy forking out $150 for a new 
transformer when the old one was 
working perfectly. But I also didn’t 
want to return the amplifier in a state 
where it might cause a fire — even if 
that situation was precipitated by 
someone again replacing the 1.6A fuse 
by one with a higher rating. 

Fortunately, when I contacted the 
owner he gave the go-ahead to replace 
the transformer. The replacement ar- 
rived ina few days. I fitted it, swapped 
the active and neutral connections in 
the mains plug and we were back in 
business. sc 
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THE DICK SMITH WAY, By Ike Bain. 
Published 2002, Mc-Graw Hill, Sydney. 
Soft covers, 135 x 207mm, 234 pages. 
ISBN 0074 71160 1 $22.95 

When Dick Smith mentioned to me over a 
year ago that Ike Bain was writing a book 
about the old days at Dick Smith Electronics 
and Australian Geographic, | thought to 
myself, “This will be interesting!” | realised 
that Ike would have to be careful that he did 
not write a book which was simply a senti- 
mental roam down memory lane. 

At 234 pages, the book is not a long read. 
It is divided into two parts: Part 1 is entitled 
“Working With Dick Smith” (chapters 1-6) 
while Part 2 is “The Dick Smith Way” (chap- 
ters 7-16). These distinctions are in fact, 
quite arbitrary. Part 1 slides right through 
the book almost to the end. 

Clearly, Ike loves Dick. Indeed, much of 
the book is a gushing hagiography. Dick is 
truly a remarkable Australian and it takes a 
book like this to make one realise that a 
quality biography on Dick is long overdue. 

However, Ike unfortunately does not men- 
tion the most powerful factor in Dick’s suc- 
cess, his wife Pip, until page 83. As | feared, 
Ike indulges in more than a little reminisc- 
ing. You could be forgiven for thinking that 
the book is also part autobiography. We 
learn about Ike’s childhood in Canada and 
his decision to come to Australia. 

We are regaled with stories about early 
days at DSE. If you took these stories at face 
value, you could reasonably conclude that 
Ike and Dick alone were responsible for the 
success of DSE. They were big factors but 
not the only ones. Ike was very good at 
managing retail operations but he is mean- 
spirited in his praise of others. Very few 
names are mentioned in passing and none 
are given much credit. Worse, many hard- 
working and talented people have been omit- 
ted entirely. The people who established the 
hugely successful business operations in 
New Zealand were not mentioned at all. 

On too many occasions Ike simply gets 
the facts wrong. For example, Ike claims on 
page 67 that Dick Smith picked the then 
future trend of CB radio. In fact, being a 
radio amateur, Dick was against CB radio at 
first, even though he may have been aware 
of the well-known popularity of CB radio in 
the USA. In those days, much of the 27MHz 
band was allocated in Australia to amateurs 
as the 11-metre band. But while the ama- 
teurs considered it a ‘trashy’ part of the 
spectrum, they weren’t about to give it up to 
a bunch of non-technical yahoos who did 
not hold a licence. So Dick was justifiably 
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concerned that lending his name to a pro- 
posal to establish an American-style CB 
radio system would diminish his standing in 
the amateur radio fraternity. 

| was not an amateur and had no such 
qualms. At first, | was the guy doing the TV 
interviews and the press interviews. We were 
quickly so successful in selling CB radios 
that Dick relented and decided to become 
the voice of CB for the company. That was 
how Dick got the handle “Tricky Dicky,” not 
as Ike claims in the book on page 66. 

On page 119, Ike claims that DSE had “no 
money for marketing”. This is simply not 
true. In fact, at that stage the company was 
spending hundreds of thousands of dollars 
on catalogs, brochures, advertising, etc. On 
pages 50-51, Ike suggests in June 1987 that 
it was he who was first to suggest that 
Australian Geographic should sell goods by 
mail order. On page 72 however, Ike reprints 
a letter from Dick to him a year earlier sug- 
gesting to Ike the very same thing. There are 
many other factual errors, some minor but 
still annoying. 

Perhaps to some this criticism may sound 
rather pedantic. There is a point to it, how- 
ever. On pages 79-80 he quite rightly tells us 
about the “paranoia” of avoiding errors by 
exhaustive means when he worked at AG. 
It’s a pity that that lesson was lost on him in 
this book. 

To be fair, most of Ike’s recollections are 
sound. | distinctly recall the refreshing open- 
ness at DSE (page 147). | also appreciated 
Ike’s retelling of those legendary stories 
about the April Fool’s day fake iceberg, the 
Antarctic trips, etc. 

However, if you did not know better, after 
reading this book you would think that Ike 
was there every step of the way, deeply 
involved in setting up importing operations, 
reviewing new products (pre-video), estab- 
lishing the dealer network, closely working 
on the catalogs, coming up with marketing 
ideas (the big flag was his), keeping an eye 
on slow-moving stock, product costing, 
working with the electronics magazines on 
new project kits, etc. 

In fact, | don’t recall Ike doing much of 
this at all, certainly not during the 1970s, 
anyway. | mainly remember Ike flat out run- 
ning the existing shops and opening new 
ones (and doing a good job at it, as well). 

The things mentioned above were part of 
the ‘engine room’ of the DSE business. It 
took a second reading of the book to realise 
that Ike clearly missed a lot of the experi- 
ence derived from this period. | say this 
because Ike neglects to mention possibly 
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the biggest factor in the 
incredible profitability of DSE —that 

goods were directly imported from over- 
seas and retailed without a local wholesale 
middleman. This was quite rare at the time. 

This inexperience shows at the very end 
of the book as well. Ike’s rather quaint and 
folksy business ‘wisdom’ grates. On pages 
153-154 he tells us to “give away as little of 
your position as possible” when negotiat- 
ing, and to be “tough” when negotiating 
with landlords. Unbelievable. He also tells 
us to hire “miserly” accountants on page 
166. The fact is, accountants are there for 
other reasons. It is usually up to middle/ 
upper management to keep an eye on costs. 
By the time the bill comes to accounts, the 
transaction is complete. 

On page 159, Ike instructs us to trust no- 
one. This is not only ridiculous, it’s sad. You 
simply cannot do everything yourself. You 
have to learn to trust people and 99% of the 
time if you are prudent with your choices of 
employee, you will be fine. 

There are also a couple of mysterious 
omissions in the book: what happened to 
Dick Smith USA, or the reasons Woolworths 
would put DSE up for sale in 1986 if it was 
such a profitable company, irrespective of 
Woollie’s problems elsewhere? 

In the end, the book is a disappointment. 
The clumsy structure, confusion of purpose, 
factual errors, the omissions and the rather 
dated folksy wisdom add up to a fairly self- 
indulgent effort. However, it may be of some 
use to those who are interested in the cor- 
porate history of Dick Smith Electronics and 
Australian Geographic in the early days or 
as fodder for the corporate motivation junkie. 

“Editorial note: Gary Johnston worked 
very closely with Dick Smith and Ike Bain for 
many years. In 1981, he left Dick Smith 
Electronics to buy John Carr & Co, which 
went on to become Jaycar Electronics. 
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CIRCUIT NOTEBOOK 


Interesting circuit ideas which we have checked but not built and tested. Contributions from 
readers are welcome and will be paid for at standard rates. 








c5 
R2 
12k 3.9pF 







Super-regenerative 
receiver for AM & FM 


This little super-regenerative re- 
ceiver is essentially an AM receiver, 
with “slope detection” used for FM. 
By tuning to one side of the carrier, 
the receiver’s tuned circuit converts 
FM to AM. The bandwidth is about 
200kHz so wideband FM stations can 
be demodulated by tuning the receiver 
to the most linear point of the re- 
sponse curve, rather than the top of 
the curve as one would for AM. In 
practice, this simply means tuning for 
clearest sound. 

The heart of the receiver is Q2 which 
is a Hartley oscillator, with its tuned 
circuit in the base circuit. It deter- 
mines the frequency of oscillation and 
hence the receiving frequency. 

RF amplifier Q1 is a self-biased 
untuned common emitter amplifier 
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Q1, Q2: BF494, BF184, BF196 ETC. 





RO 5.6k 
C9 330pF 


Q2 






Q6 
2N2646 


R12 
2702 


stage, included to prevent aerial load- 
ing from affecting the detector’s oscil- 
lation frequency and amplitude. It also 
reduces any RF radiated from the 
aerial. RF is coupled into the oscilla- 
tor coil by C2. The aerial can be a 
piece of wire cut to 75cm. A 75cm 
telescopic rod aerial is better but a 
proper outdoor FM aerial is preferred 
for non-portable use. 

Most simple super-regenerative de- 
tectors are self-quenched, however this 
makes it difficult to obtain the opti- 
mum quench waveform. Particularly 
for wideband FM, the quench wave- 
form has a considerable effect on 
sound quality. 

In this receiver, the quenching of 
the detector is achieved by Q6, a 
unijunction transistor (UJT) relaxation 
oscillator. The base of the UJT pro- 
vides an approximate sawtooth wave- 
form, which as it also provides the 
















bias supply for Q2, 
takes the detector in 
and out of oscilla- 
tion at about 50kHz. 

It is necessary to 
be able to set the opti- 
mum quenching voltage and this is 
done by adjusting Q6’s supply by trim- 
pot VR2. This effectively functions as 
the regeneration control. 

Present at the collector of Q2 is the 
demodulated AM or FM signal as well 
the supersonic quench. This is of suf- 
ficient amplitude to overload the fol- 
lowing audio stages, so C6, R7, C7 and 
C9 provide simple low-pass filtering. 

Transistors Q4 and Q5 form a class- 
A amplifier which can provide about 
80mW output. Bias stabilisation is 
automatic using current feedback. If 
the current rises in Q5 then Q4 turns 
on harder, reducing the bias for Q5. 
Negative feedback is obtained from 
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the secondary of the speaker trans- 
former and fed into Q4 via R18. The 
windings of the transformer must be 
phased correctly, otherwise the am- 
plifier will oscillate. The transformer 
is a standard DSE/Jaycar 500Q to 8Q 
output type. 

The prototype receiver uses the lo- 
cal oscillator section of a plastic AM 
radio tuning capacitor, in the same 
way as SILICON CHIP did with the 
TDA7000 FM receiver (November 
1992 issue). (The aerial section tunes 
a ZN414 AM receiver in the same 
enclosure, sharing the same audio 
amp). 

The air-cored coil (L1) consists of 
four turns of 18-gauge B&S tinned cop- 
per wire on a former with a 3/8-inch 
ID and tapped at one turn. With this 
coil, frequency coverage is about 60- 
150MHz depending on tuning capaci- 
tance. 

As with all VHF circuitry, some care 
needs to be taken with construction. 
My portable version was built on a 
small piece of Veroboard. When using 
this, or any other super-regenerative 
receiver, it may often be found that an 
audible tone is heard in the back- 
ground when listening to a station 
transmitting stereo or SCA programs. 
This is a result of subcarriers beating 
with the quench frequency. Adjust- 
ment of the quench frequency will 
usually minimise the problem. 

In this receiver, if adjusting VR2 
doesn’t get rid of it, then it’s worth 
experimenting with C11. It’s impor- 
tant to note that raising the quench 
frequency too high will reduce receiver 
sensitivity. Decreasing the quench fre- 
quency will improve sensitivity but 
the subcarrier beat will be more evi- 
dent. 

Further decreasing it will make the 
quench audible at all times. For non- 
FM stereo/SCA applications, C11 can 
be increased until just before the 
quench becomes audible. 

Optimum sensitivity occurs with 
VR2 adjusted to the point where the 
receiver has just gone into oscillation. 
At this point, a “rushing” noise be- 
comes evident and stations can be 
tuned in. With very weak signals, it 
will become obvious that the settings 
of VR2 and C4 interact slightly. I tested 
this receiver with an HP 8654 signal 
generator and could receive a 3yV 
signal, albeit with some noise. 

John Hunter, 

St Leonards, NSW. 
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FIG.2: 
MULTIVIBRATOR 


HH 


FIG.3: THE SCINTILLATOR 


Neon scintillator with 
300V up-converter 


Years ago, small neon lamps were 
fairly common in electronics. You 
could make a simple relaxation os- 
cillator flasher as shown in Fig.1 or 
an astable multivibrator as in Fig.2, 
or a multi-lamp flasher, the Scin- 
tillator, as in Fig.3. 

If you connect the last lamp, 
through a capacitor, back to A, you 
get a ring counter in which the 
lamps turn on in sequence. If this 
connection is not made, you get a 
random flasher. With enough lamps 
and a not-too-fast sequence you get 
an eye-catching scintillating dis- 
play. 

Neons have the advantage for 
scintillation in that they flicker 
rather than glow with the un- 
winking stare of a LED. The trouble 
with neon circuits is that they need 
at least 100V to operate, though 
they take very little current. 

Now you can get a 1.5V to about 
300V up-converter for nothing! Just 
ask your 1-hour film processor to 
give you one of the used disposable 
cameras with a flash in it and you 
have all you need. Warning: this is 
not a beginner’s project because 
these cameras charge a capacitor 
to nearly 300V which could give 
you a lethal shock. For others, the 
camera will already be partly open. 

You should remove the outer 
case; it’s just ‘clicked’ together. Take 
great care to keep away from the 
circuit board. On the board is a 
high grade electrolytic capacitor 
which can hold a charge for days 
and days. Even if there’s no battery 


in the camera, do not assume that 
the capacitor is dead. As soon as 
you have clear access to the board, 
short circuit the capacitor until it is 
discharged. Remove the board com- 
pletely from the camera. Mark on 
the board the polarity of the capaci- 
tor leads and then remove the ca- 
pacitor. You now have a 1.5-to-300V 
up-converter of adequate rating to 
run your Scintillator. 

Next, find the press switch on 
the front of the board and short its 
contacts so that the board is ener- 
gised as soon as a battery is con- 
nected. The battery contacts are not 
marked for polarity but a test with 
an AA cell will soon sort it out. One 
way works — the other doesn’t! 

Connect your Scintillator to the 
pads from which you removed the 
capacitor. The battery could be con- 
nected to its pads through a switch. 
The components can be mounted 
on a strip board in a jiffy box with 
the neons set out in wheel spoke 
fashion and viewed through some 
red perspex. 

Neons are available from Dick 
Smith Electronics and Jaycar but if 
you want to save the cost, beg sev- 
eral dead cameras from the shop. 
Each has a neon lamp on its board, 
— the ‘ready’ light. These used cam- 
eras were thrown away in their early 
days but now they are recycled, so 
you may have to visit a few labs. 

The current drain on the AA cell 
is fairly high so if you want a con- 
tinuous display, feed it from a 9V 
DC plugpack and an LM317 regula- 
tor set to give 1.5V DC. 

A. J. Lowe, 

Bardon, Qld. ($35) 
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LED carnival 
game 

This little game circuit has an 
a degree of control, chance and 
pretty lights. It was originally con- 
structed as a gift for a procrastinat- 
ing neighbour to elicit a decision 
by nominating different LED col- 
ours for “Yes” and “No”. 

The LEDs are arranged in a circle 
and the effect is similar to a rou- 
lette wheel except that in this case 
you get to determine how long and 
how fast you “spin” it. 


PISTOL CIRCUIT 


Low cost pistol 
shooting game 


This circuit uses just two 555 
timer chips, one in the pistol and 


SILICON CHIP 


At power up, only one LED is on. 
Pressing S1 causes the LEDs to light 
on and off in sequence, with the 
display running around the circle. 
The longer the switch is held down, 
the faster it runs. 

When the switch is released, the 
LED chaser slows down and comes 
to a stop in a random fashion. 

The circuit consists of a 4017 
decade counter (IC1) which is 
clocked by IC2, a 555 configured as 
an astable oscillator. JFET Q1 and 
resistor R1 provide the charging 
path to the astable oscillator. The 
drain-source resistance of Q1 is de- 


one in the target. The pistol circuit 
uses the 555 in monostable mode 
to pulse a laser module available 
from Jaycar Electronics (Cat ST- 
3115). The module has a small on/ 


TARGET CIRCUIT 


= 
o 


ae 0 


D1 


termined by its gate voltage which, 
in turn, is determined by the charge 
on capacitor C3. 

Capacitor C3 is charged slowly 
via resistor R3 when pushbutton 
switch S1 is pressed. Fully charged, 
C3 will produce the lowest drain- 
source resistance in Q1 and hence, 
the fastest clock speed from IC2 to 
the “one-of-10” counter IC1. 

When C3 is virtually discharged, 
Q1 is turned off and IC1 will not 
receive a clock signal, so it will 
stop with one LED lit. 

Filippo Quartararo, 

Tranmere, Tas. ($35) 








off switch which must be un- 
soldered and replaced with a wire 
jumper. 

Switch S1 is the power switch 
(could be regarded as the safety) 
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Simple SLA 
battery charger 


This circuit can be used to charge 
6V and 12V sealed lead acid (SLA) 
batteries. The 3-terminal regulator 
REG1 is used to regulate the volt- 
age and set the maximum charge 
current of 1A. It must be mounted 
on a heatsink. 

When S1 is off, the charger is set 
to 12V mode which charges at a 
constant 13.8V. When S1 is closed, 
the charger is set to 6V mode and 
charges at a constant 6.9V. 

When in 12V mode, the voltage 
across ZD1 is added to the voltage 
of the regulator. As the current 
through pin 2 of REG1 is so low, the 
zener diode voltage is lower than 
specified (ie, 9.1V nominal), so the 
total output voltage is around 13.8V. 

When S1 is closed, the voltage 
across the LED (2.2V for a green 








S1 OPEN: CHARGE 12V BATTERY 
$1 CLOSED: CHARGE 6V BATTERY 
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7805CT 
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LED) bypasses ZD1 and so the out- 
put voltage drops to around 6.9V. 

Resistor R1 is included to protect 
REG1 from the sudden current 
spikes which would otherwise oc- 
cur when the charger is first con- 
nected to the battery. This could 
destroy REG1 before its inbuilt cur- 
rent-limiting cuts in. 

Car or motorbike batteries can be 
charged with this circuit although 
REG1 would have to be on a large 
heatsink (or fan-cooled), as it will 
be operating at 100% capacity for 
quite a few hours. 

Philip Chugg, 

Launceston, Tas. ($35) 
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while the trigger is S2, a momen- 
tary contact pushbutton. When 
pressed, it pulls pin 2 low via the 
uncharged 1yF capacitor and the 
output at pin 3 goes high for about 
100 milliseconds for a short burst 
of light from the laser module. This 
short pulse stops any cheating. The 
trigger must be released before the 
pistol can be fired again. 

The target uses a second 555, 
again in monostable mode. If the 
laser hits the light dependent resis- 
tor (LDR), pin 2 is pulled low and 
pin 3 goes high for about one sec- 
ond to sound the piezo buzzer. 

Jack Holliday, 

Nathan, Qld. ($40) 
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Top USA brand AUTO SOUND 


The famous 


AURA * FORCE * series. 
Warehouse sale, 
cash or cleared funds only. 


Limited stock.. Around 1/2 Price. 
Prices incl GST 


Amps. 340 & 560 Watts RMS 
560 9596- Now $365, 


Co Ax Speakers 150 Watt, 4", 5", 6", 
PAIR of 6" s1e3> Now $55 


10" Sub wfrs 200 W, si4s- Now $79 


Famous Aura Pro Car Shakers comp/w 
100W RMS amp. Unbeatable stronger bass 
than any speaker system! 

Simple to fit. s262° Now $180 
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syst, both 5" and 6" /w amp & crossover. 
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: not be held. 
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is your alarm system calling. 

The Alarm Dialler has many op- 
tions, allowing it to be used in a broad 
range of applications. The various 
alarm input configurations are selected 
with a multi-way DIP switch, while 
other settings such as stored telephone 
numbers are programmed using a PC 
and a simple menu system. 


Why use a modem? 


You may ask yourself, why do we 
need to use a modem? While it may 
seem an unnecessary complication, it 
does provide an easy solution to a 
number of design problems. First, it 
avoids us having to connect our de- 
vice directly to the telephone line, as 
the modem provides the necessary 
safety isolation. Second, amodem pro- 
vides all the functions we need to 
make and answer calls, which greatly 
simplifies the Alarm Dialler hardware 
circuit. 

These functions include looping the 
line to establish and answer calls, di- 
alling DTMF digits, ring detection, 
tone generation and connection tim- 
ers, 

The Alarm Dialler communicates 
with the modem via an RS232 inter- 
face. The speed is permanently set in 
the PIC at 2400bps and while this is 
slow by today’s standards, it’s fast 
enough for our needs and more im- 


J2VAC/DC 
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portantly, eases the burden on the PIC 
software UART. 

The modem requirements are very 
modest and so it only needs to be a 
basic type. More than likely you have 
an old modem lying around some- 
where that can be put to service. If 
you don’t, you can buy one second- 
hand or even a new one at a very 
reasonable price. 

Basically, all modems are ‘AT’ com- 
patible. This means that they commu- 
nicate with a PC using the AT com- 
mand set. The PC sends commands to 
the modem preceded with the letters 
AT meaning ATtention. The modem 
also sends messages to the PC on this 
interface. 

The modem can be configured to 
talk to the PC using strings of letters 
(verbose) or single digits (terse). Sin- 
gle digit messages are generally used 
when a human is not viewing the 
responses and this is how the modem 
must be configured to work with the 
Alarm Dialler. 


Alarm input options 


The Alarm Dialler has a 2-wire con- 
nection point and can accept either a 
contact or switched voltage alarm sys- 
tem output (see Fig.1). 

The contact output could be from a 
standard relay, a switch or perhaps a 
reed relay, using either normally open 


Main Features 
@ PIC microcontroller based. 


@ Alarm input can monitor N/O 
or N/C contacts or an external 
voltage . 















@ Alarm reset output. 


@ No direct connection to the 
telephone line. Uses a stand- 
ard modem to make and 
answer Calls. 


@ Dial in and test if system 
operational. 


@ Programmed easily via a PC. 
Programmable retry attempts; 
Primary and Secondary 
telephone number store. 


@ Alarm input inhibit switch. 















@ Automatic alarm reset option. 


@ EEPROM stores settings in 
case of power outage. 


@ Uses low-power 12V AC or 
DC power supply. 


Cheap and easy to build. 








(N/O) or normally closed (N/C) con- 
tacts. When a contact input is used, 
the main board is electrically con- 
nected to the outside world. For this 
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Open contacts Closed contacts 







Voltage On Voltage Off 


reason, it is important that the exter- 
nal alarm contacts do not have any 
voltage applied to them and that the 
cable to the Alarm Dialler is not too 
long. A very long cable could possibly 
get noise induced into it, which could 
lead to false alarms. 

Alternatively, if using the external 
voltage option, the normal state can 
be either voltage “on” (up to 50V DC) 
or voltage “off”. The normal state 
means that this is the condition when 
the alarm is not active. 

With this type of input configura- 
tion, the Alarm Dialler circuit is elec- 
trically isolated from the alarm input 
by an optocoupler (OPTO1). Only a 
few mA of current is needed to oper- 
ate the optocoupler and this is achiev- 
ed with around 4V on the alarm input 
terminals. 

If you want to use a much higher 
voltage than this, an external resistor 
should be placed in series with the 
input to limit the current through the 
optocoupler LED. Note that DIP 
switches typically have a maximum 
rating of 50V DC at 100mA. 

The alarm input options are set with 
DIP switches 1-6 and Table 1 shows 
the settings for each option. 


Alarm reset output 


The Alarm Dialler provides a set of 
output relay contacts that operate for 
one second and can be used to reset 
the alarm or some other external de- 
vice. The PC board has provision to 
connect either the N/O or N/C con- 
tacts for this purpose. The relay will 
only operate after three incoming calls 
have been received within 90s after 
an alarm has been detected or, if Au- 
tomatic mode is selected, after all out- 
going calls have been made. 


Program menu items 


The program menu is produced by 
the Alarm Dialler and displayed on 
the connected PC screen. Each menu 
item is described below. 

Automatic mode: The Alarm Dial- 
ler has the option to be in either Auto- 
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Table 1: Alarm Input Options 


Closed contacts Open contacts | On | 
Voltage Off Voltage On 









| on | of | on | off | 
| on | of | on | On| 
| of | on | of | of 
| of | on | of | on | 


Off 





matic mode or non-Automatic mode. 
When Automatic mode is set to Yes, a 
non-interactive mode is selected. This 
is simply where the preprogrammed 
number or numbers are dialled with a 
45-second delay in between calls. Af- 
ter all the calls have been made, the 
relay operates for one second. The 
Alarm Dialler will not return to scan 
mode until the non-alarm state is 
found. This prevents it from continu- 
ally calling if the alarm is not reset. 

When Automatic mode is set to No, 
the Alarm Dialler is in interactive 
mode and it is possible to reset the 
alarm without having to wait for all 
the calls to be dialled. During the 45- 
second wait period between outgoing 
calls, the Alarm Dialler monitors the 
modem for a ring message. 

If an incoming call is detected dur- 
ing this 45-second inter-call period it 
then waits a further 90 seconds for 
two more. It is necessary to receive a 
total of three calls within the 90-sec- 
ond period to reset the alarm. If only a 
single incoming call was allowed to 
do this, a random call from someone 
else could accidentally reset the alarm 
before you were contacted. 

If three calls are detected, it consid- 
ers that you called in response to the 
alarm. It then resets the alarm, can- 
cels all further calls and returns to 
scan mode. 

If an incoming call is not detected 
or less than three are counted during 
the 90-second period, the next outgo- 
ing call is attempted, unless all the 
retries have been completed. 

Primary number: This is a 19-digit 
store to hold the telephone number of 
the first number dialled after an alarm 
is detected. 

Secondary number: This is a 19- 
digit store to hold the telephone 
number of the second number dialled 
after all the Primary number retries 
have been completed. 

Use secondary: If this option is set 
to Yes, the Secondary number will be 
dialled after the Primary number is 
finished. If set to No, the Primary 


number is the only one dialled and 
the Secondary number is ignored. 
While this option is valid in Auto- 
matic mode, in general it will only be 
set to Yes in Non-Automatic mode. In 
this case, if a response to the Primary 
number calls is not received, the Sec- 
ondary number will then be dialled. 

Retries: This is the number of retry 
attempts allowed for each telephone 
number. The range is 1-9. 

Full details of how to program the 
Alarm Dialler are covered later in this 
article. 


Remote status checks 


The Alarm Dialler incorporates ex- 
tra features that allow you to remotely 
check its status. 

If everything is normal and there 
are no alarms, the front panel LED 
will flash and incoming calls will be 
ignored. However, if there are three 
separate incoming calls within 90 sec- 
onds, the first two calls will be ig- 
nored but the third call will be an- 
swered. When the modem answers 
the call by going on-line, it sends an 
answer tone and then drops off-line 
after 20 seconds. By using this fea- 
ture, you can tell if the unit is pow- 
ered up and operating normally from 
anywhere that you can use a tele- 
phone. 

The only indication the Alarm Di- 
aller has of an incoming call is a ring 
message from the modem. The mo- 
dem sends the digit “2” each time a 
burst of ring is received. The Alarm 
Dialler counts the time in seconds 
between ring bursts to distinguish be- 
tween those within the same call and 
those from separate calls. 

When an incoming call is being re- 
ceived from the telephone exchange, 
ring bursts are two seconds apart. How- 
ever the time between the last ring 
burst from one call and the first ring 
burst from the next call will be much 
greater than this. The Alarm Dialler 
will register a new call if the gap is 
larger than six seconds. 

It would be unusual to receive three 
calls within 90 seconds in normal use 
and so the unit should rarely answer a 
random call. Even if someone does 
call three times in quick succession, 
all that will happen is that the unit 
will answer on the third call send the 
answer tone and then drop off line 
again. Obviously, if you are unable to 
get the Alarm Dialler to answer at all, 
either the unit or the modem has failed, 
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Fig.1: a PIC16F84 microcontroller (IC1) forms the heart of the circuit. It accepts 
the Alarm Input signal and drives an RS232 transceiver (IC2, MAX232) which 
interfaces to the modem. The modem, in turn, connects to the telephone line and 


carries out the dialling. 


the power is off or the telephone line 
is faulty. 


Failed call state 


If an alarm has occurred and the 
Alarm Dialler has exhausted all its 
call retries and did not get an incom- 
ing three-call response, it goes into a 
failed-call state. In this mode, it will 
not return to normal scan mode until 
it has received three calls within 90 
seconds. 

This is done for two reasons. First, 
it avoids continually sensing an alarm 
condition and re-dialling if the alarm 
has not been reset. Second, it allows 
you to check if an alarm has occurred, 
if you have not been previously con- 
tacted. 

While in failed-call mode, the Alarm 
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Dialler will answer every incoming 
call. So if you call the unit to check its 
status and it answers immediately, this 
indicates that an alarm has almost 
certainly occurred. 

To double check that this is the 
case, call again two more times, within 
the 90-second period. If the unit an- 
swers every call then an alarm has 
occurred. This three-call sequence will 
also reset the alarm and return the 
Alarm Dialler to scan mode. Note that 
this alarm checking and reset feature 
is only available in non-Automatic 
mode. 


Receiving an alarm call 


If the Alarm Dialler is programmed 
for Automatic mode, it will simply 
call the Primary and Secondary num- 





bers, depending on the values set for 
‘Use secondary’ and ‘Retries’. It is not 
possible to call the Alarm Dialler dur- 
ing this process and cancel the calls. 
For this reason, it’s probably a good 
idea to keep the ‘Retries’ number low 
and only use the Secondary number 
option if really necessary. Each time 
you answer the call, the modem call- 
ing tone will be heard for 20 seconds 
and then the call will be terminated. 

In non-Automatic mode, it is possi- 
ble to reset the alarm without having 
to wait for all the calls to be dialled. 
During the 45-second wait period be- 
tween outgoing calls, the Alarm Dial- 
ler monitors the modem for a ring 
message. Note, however, that because 
the modem is online for 20 seconds 
after the call is made, there is only 
effectively 25 seconds for you to call 
the Alarm Dialler before the next call 
is made. 

When you receive an alarm call you 
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Parts List 


1 PC board, code 03204031, 115 
x 99mm 

1 plastic case, 140mm x 110mm 
x 35mm (Jaycar Cat. HB5970) 

10 PC board stakes 

1 8-way DIP switch (S1) 

1 4MHz crystal (X1) 

1 DC panel-mount socket 

1 9-pin male ‘D’ connector with 
locking nuts 

1 4-way speaker connector 
(Jaycar Cat. PT-3002 or 
equivalent) 

1 12V SPDT relay (RLY1) 

1 18-pin IC socket 

2 10mm x 3mm screws and nuts 

4 small self-tapping screws 

Light duty hook-up wire, tinned 
copper wire 


Semiconductors 

1 PIC16F84-04P (IC1; pro- 
grammed with ALARM.HEX) 

1 MAX232 RS232 transceiver 
(IC2) 

1 4N25 optocoupler (IC3) 

1 BC337 NPN transistor (Q1) 

6 1N4004 power diodes (D1-D6) 

1 7805 positive 5V regulator 
(REG1) 

1 5mm green LED (LED1) 


Capacitors 

1 470pF 25V PC electrolytic 

5 10uF 16V PC electrolytic 

2 100nF (0.1u.F) MKT polyester 
2 22pF ceramic 


Resistors (0.5W, 1%) 
410kQ 1 3300 
2 4.7kQ 1 100Q 
2 470Q 





will hear the modem calling tone and 
you must wait for the modem to time 
out and go off-line before calling back. 


Circuit description 


The full circuit for the Alarm Dial- 
ler is shown in Fig.1. As you can see, 
there’s not a lot to the hardware be- 
cause, as mentioned before, the line 
interfacing functions are handled by 
the modem. 

The microcontroller used is a 
PIC16F84 (IC1) which does all the 
hard work. It has 1K of ROM (which is 
just about all used in this project), 68 
bytes of user RAM and 64 bytes of 
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non-volatile EEPROM. The EEPROM 
holds the configuration settings in case 
of power failure. 

Pin 14 is the power supply pin, 
while ground (0V) is connected to pin 
5. The reset input (pin 4) is held per- 
manently high via a 100Q resistor and 
this simple reset system has proved to 
be effective. The internal oscillator 
appears at pins 15 and 16 and a 4MHz 
crystal is used to supply accurate tim- 
ing for the internal counters. 

Pin 10 is connected to the Program 
switch (S1/8) with an external 10kQ 
pull-up resistor, so that with the switch 
open, the pin is read as high or a one. 
When the switch is closed, the pin is 
read as low or a zero. Pin 11 is con- 
nected to the Inhibit switch (S1/7) 
and works in the same manner. 

Pin 7 is the transmit data pin and is 
normally high, pulsing low when a 
zero data bit is sent. Pin 6 is the re- 
ceive data pin and is used to both 
interrupt the PIC when a character is 
received and to receive the actual data 
bits. 

Normally, pin 6 is high with no data 
present and goes low when a charac- 
ter start bit is received. This negative 
edge interrupts the PIC and forces it to 
enter the interrupt routine. This rou- 
tine samples the eight character bits 
and stores them in an internal PIC 
register. After the stop bit has been 
received, it exits the interrupt routine 
and the main code processes the char- 
acter. 

More complex microcontrollers 
have a dedicated hardware UART to 
do this receiving but in this less-quali- 
fied PIC we must do this in software. 
The UART operates in half-duplex 
mode, meaning that it cannot send 
and receive data at the same time. 

Pin 18 controls the LED and when it 
is low the LED is on and when it is 
high the LED is off. A 330Q resistor 
limits the LED current to around 
10mA. 

Pin 8 is the relay output pin, which 
is normally low and goes high for one 
second to turn on transistor Q1. When 
the transistor is biased on, relay RLY1 
operates, providing the reset signal to 
the alarm system. 

Pin 13 is the alarm input pin. The 
normal state can be high or low, de- 
pending on the input switch settings. 
Switch $1/6 tells the PIC whether the 
voltage on the alarm pin is the normal 
or the alarm state. If S1/6 is off, pin 12 
is held high and the alarm state is 





when pin 13 is low. If 1/6 is on, pin 
12 is held low and the alarm state is 
when pin 13 is high. 

IC2 isa MAX232 RS232 transceiver 
used to interface the 5V logic signals 
in and out of the PIC to the 9-pin 
interface. It only requires a 5V power 
supply and produces the required plus 
and minus RS232 voltages by an inter- 
nal inverter using four external 10uF 
capacitors. IC2 has two receivers and 
two transmitters but only one receiver 
and transmitter are used in this cir- 
cuit. 

On the RS232 side, pin 13 is the 
receive data input and connects to pin 
2 of the ‘D’ connector, while pin 7 is 
the transmit data output connecting 
to pin 3 of the ‘D’ connector. On the 
logic side, pin 12 is the receive data 
pin and pin 10 the transmit data pin. 

A 4N25 optocoupler (IC3) is used to 
isolate the PIC from external voltages 
on the alarm input. When about 3mA 
of current flows in the internal LED, 
the transistor within IC3 is turned on. 
This takes pin 5 of IC3 low and conse- 
quently pin 13 of IC1 low. 

When DIP switches $1/1, 3 and 5 
are off and S1/2 and 4 are on, the 
input is configured to accept an exter- 
nal voltage input. The current through 
the optocoupler LED is limited by a 
470Q resistor and protected from re- 
verse polarity by diode D5. In this 
configuration, the input circuit is com- 
pletely isolated from the main PC 
board components. The external posi- 
tive voltage must be connected to the 
“+” alarm point, otherwise diode D5 
will be reversed-biased and the alarm 
will not be recognised. 

When DIP switches S1/2 & 4 are off 
and S1/1, 3 & 5 are on, the input is 
configured to accept a contact input. 
In this mode there is no external volt- 
age to operate the optocoupler LED, 
so the internal +5V rail is supplied 
through the same 470Q limiting resis- 
tor and diode D5. 

The power supply is a 3-terminal 
voltage regulator circuit providing 5V 
from a range of input voltages. A di- 
ode bridge comprising diodes D1-D4 
allows both AC and DC supplies to be 
employed. If a DC supply is used, the 


positive lead will be directed to the 


regulator input, irrespective of the 
polarity of the power connector wir- 
ing. 

The main reason for using this cir- 
cuit is to allow a wide range of power 
supply possibilities. The Alarm Dial- 
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Fig.2: install the parts on the PC board as shown here, taking care to ensure that all polarised parts go 
in the right way around. The Alarm Reset output has only two connections, so select either the N/O o 


N/C contact, depending on your application (ie, use one or the other but not both). 


ler draws minimal current — only about 
50mA maximum when using a 12V 
DC supply. 


Construction 


Fig.2 shows the assembly details. 
Start construction by installing the 
parts on the PC board. There are three 
wire links to be installed, so do these 
first. Ensure they are straight and lay 


flat on the PC board. Follow these 
with the smaller components, such as 
the resistors, diodes and IC socket. 

Next, install the capacitors, ensur- 
ing that the electrolytics are installed 
with correct polarity. The relay, DIP 
switch and PC stakes can be installed 
next. Follow this with the transistor, 
crystal and ICs, leaving the PIC chip 
till later. 


4-Band Code (1%) 
brown black orange brown 


yellow violet red brown 
yellow violet brown brown 
orange orange brown brown 
brown black brown brown 





The LED is installed with 15mm of 
lead length and then bent at right an- 
gles so that it can push out through 
the hole in the front panel when the 
PC board is secured in place. The 5V 
regulator (REG1) runs quite cool and 
won’t need a heatsink under normal 
circumstances. 

Once the PC board is loaded, you 
can prepare the case — see the photo- 


5-Band Code (1%) 

brown black black red brown 
yellow violet black brown brown 
yellow violet black black brown 
orange orange black black brown 


_ brown black black black brown 
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Fig.3: a serial crossover 
cable is required to 
connect the Alarm 
Dialler to a PC for 
programming. If you 
don’t have a crossover 
cable, just wire a 
couple of female DB9 
connectors together as 
shown here. 


CROSSOVER CABLE FOR PROGRAMMING 





graphs as a guide. Start by drilling 
holes in the rear panel to mount the 
power socket, the alarm connector and 
‘D’ connector — see Fig.6. The alarm 
connector used in the prototype is a 4- 
way speaker terminal strip and re- 
quires four holes for the connector 
tabs and two for the mounting holes. 

Finally, drill a hole in the centre of 
the front panel just large enough to 
allow the LED to slide through. 

Once the case has been prepared, 
install the power socket, the alarm 
connector with 3mm screws and nuts, 
and the ‘D’ connector with locking 
nuts. Mount the PC board in the case 
with four small self-tapping screws. 

Slide the rear panel into place and 
then wire the rear panel connectors to 
the PC board stakes with light duty 
hook-up wire. The alarm input is po- 
larised, so make sure that the red ter- 
minal is wired to the “+” alarm PC 
stake. The alarm reset output has only 
two connections, so select either the 
N/O or N/C contacts, depending on 
your application. 

Note that because we are using a 
diode bridge at the supply input, you 
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don’t have to worry about the polarity 
of the supply wiring. 

When all the wiring is completed 
push the LED back and slide the front 
panel into place. Now slide the LED 
into the hole in the front panel so that 
it pokes through by a few millimetres. 


Initial testing 


Once construction is complete, con- 
nect the power supply and, using your 
multimeter, measure the voltage at the 
power supply stakes on the PC board. 
The power supply can be anywhere 
between 12-20V DC or 9-16V AC with- 
out requiring a heatsink on the 5V 
regulator. 

If you are going to operate the unit 
in areas of high temperature, then ei- 
ther a heatsink should be added to the 
regulator, or preferably, reduce the 
voltage of the power supply. Although 
the relay coil is rated for 12V opera- 
tion, using a higher supply voltage 
shouldn’t be a concern, because the 
relay is energised for only one second 
at a time. 

Next, measure the voltage at the 
output of REG1. You should get a read- 


jv 1.8 


|(A)utomatic mode 


(P)rimary number = 
(S)econdary number = 
(U)se Secondary = No 


(R)etries = 2 
Select.. 


ing close to +5V and the same voltage 
should be at pin 14 of the PIC socket. 

Pins 2 & 6 of IC2 will be a volt 
either way of +9V and -9V, respec- 
tively, ifthis IC is working correctly. If 
not, remove the power source quickly 
and look for errors, especially with 
the power wiring and the installation 
of the polarised components. 

If everything looks OK, remove the 
power, wait a few seconds and insert 
the programmed PIC chip into the 18- 
pin socket. Apply power again and 
after a short period you should see the 
LED flash briefly and then repeat after 
a few seconds delay. Each time the 
LED flashes, it is sending AT to the 
modem and looking for an OK (0) 
response. 

This is done each time the Alarm 
Dialler powers up and is used to en- 
sure that the modem is connected and 
the interface is operating at the cor- 
rect speed before normal alarm moni- 
toring commences. 


Alarm Dialler programming 


Turn off the power to the Alarm 
Dialler and connect a PC running a 
terminal emulation program such as 
HyperTerminal using a serial cross- 
over cable. The PC needs to be set to 
2400bps, 8 data bits, no parity and 1 
stop bit with flow control off (Fig4a). 

Note that the Alarm Dialler’s RS232 
interface is similar to the one on your 
PC and to get them to talk to each 
other, you need to cross the data lines 
over. This means that the transmit 
data pin of the Alarm Dialler goes to 
the receive data pin of the PC and vice 
versa. 

Fig.3 shows how to make a simple 


No 
0212345678 


Fig.4a (left) shows how to set up the PC’s COM port to communicate 
with the Alarm Dialler when you start HyperTerminal, while Fig.4b 
(above) shows the menu that appears in the HyperTerminal window 
when the Alarm Dialler is in programming mode. 
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crossover data cable, with a couple of 
9-pin female ‘D’ connectors and three 
pieces of hook-up wire. Or you can 
buy one if you prefer. 

Once connected, place S1/8 into 
the on position and apply power to 
the Alarm Dialler. Now move S1/8 to 
the off position, the LED should turn 
on and the menu appear on the PC 
screen. The menu is easy to under- 
stand and navigate and the items will 
be self-explanatory. Simply select the 
desired option by pressing the char- 
acter in brackets for that option and 
remember to use upper-case charac- 
ters - see Fig.4b. 

Programming options are stored in 
the EEPROM as they are entered and 
there is no need to do a separate save 
action. If an out-of-range or illegal en- 
try is made, an error message is dis- 
played and the menu refreshed. 
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To exit the programming mode, 
place S1/8 into the on position again 
and then back to the off position. Once 
this is done successfully, a goodbye 
message will appear on the screen. 


Alarm inhibit 


To inhibit alarm detection at any 
time, move S1/7 to the on position. 
This could be used to avoid the Alarm 
Dialler immediately sensing an alarm 
condition if you are experimenting 
and changing the input connection or 
DIP switch settings. When the alarm 
input wiring and switch settings are 
in place, S1/7 can then be placed in 
the normal off position. 

Switch S1/7 can also be used to 
manually reset an alarm after it has 
been triggered. When an alarm oc- 
curs, a software flag is set within the 
PIC and stored in EEPROM. The rea- 





son for this is to remember that an 
alarm occurred if there is a power 
outage during an alarm calling se- 
quence. When power is reapplied and 
an alarm call sequence has not been 
completed, it starts the sequence again. 
To manually reset the alarm flag, 
switch off power, place S1/7 into the 
on position, turn on the power again 
and move S1/7 back to the off posi- 
tion. The alarm flag is also reset each 
time you enter program mode to make 
changes to the configuration. 


Configuring the modem 


To ensure the modem you are using 
works properly with the Alarm Dial- 
ler, you must first configure it with 
the required settings. To do this, con- 
nect a PC running a terminal emula- 
tion program such as HyperTerminal 
to the modem, using a standard serial 
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Table 2: Modem Configuration 


cable (ie, not a crossover type). Now 
type the letters AT followed by the 
Enter key. 

If the modem receives and decodes 
this properly, it will respond with the 
letters OK. Now type AT&F and then 
Enter to reset the modem to its factory 
default settings. 

Once this is done type the sequence 
AT&KO0S0=0&D0S7=20VOEO&W, ex- 
actly as shown and terminate by press- 
ing Enter. Notice that the 0 is a digit 
zero and not an upper-case letter. 

Ifthe modem accepts the settings, it 
will respond with a zero, indicating 
that all is OK. If not, and this is very 
unlikely, your modem does not recog- 
nise these standard commands. In this 
case, consult your modem’s user man- 
ual and read the explanations in Table 
2 to find and enter the commands that 
match your modem. 

A modem option not shown in 
Table 2 but referred to throughout this 
article is the calling-tone option. Some 
modems will send a calling tone auto- 
matically every call, while some do 
not have this facility. Some others have 
the capability but require it to be ena- 
bled. 

If you need this feature and it doesn’t 
seem to operate, you will need to check 
your modem and see if it is an avail- 
able option, or get another modem! 


SILICON 


CHIP — 
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Disable RS232 data flow control lines. 
S0=0 No auto answer - Alarm Dialler determines when the modem will 
answer a Call by sending it ATA. 
Ignore DTR lead on RS232 interface. 
S7=20 Wait 20 seconds after making or answering a call before releasing 
the line when a carrier is not detected. 
a ea Use digits rather than character strings for modem responses. 
eS ae i echo characters received by the modem back to the Alarm 
ialler. 


Write the settings to non-volatile memory. 















The time to wait online after mak- 
ing or answering a call is determined 
by the value in the modem S7 register. 
You may find that some modems 
actually wait longer then the pro- 
grammed 20 seconds and you may not 
be able to make three calls within 90 
seconds. If you find the wait is too 
long, then you will need to experi- 
ment with the value programmed into 
the S7 register. 


Final testing 


To fully check the Alarm Dialler 
functions, programmable settings and 
modem operation, you need to make 
real telephone calls. However, while 
call charges are relatively inexpen- 
sive, you probably don’t want to make 
a lot of calls until you know every- 
thing is working OK. 

We get around this problem by 
checking most of the Alarm Dialler 
functions without making any real 
calls. The way we do this is to simu- 
late the actions of the modem using 
the PC. 

First, to make life as easy as possi- 
ble for testing purposes, set the alarm 
input up for N/O contacts as shown in 
Table 1. that way, you can later simu- 
late an alarm condition just by shorting 
the two alarm input terminals. 

Now for the test procedure. Start by 


programming the Alarm Dialler with 
Automatic mode set to Yes. That done, 
program the Primary and Secondary 
numbers to relevant telephone num- 
bers, the ‘Use secondary’ option to 
Yes and the ‘Retries’ to 2. Once pro- 
gramming is finished, leave the PC 
connected using the serial crossover 
cable. 

You will notice that after you exit 
programming mode the letters AT ap- 
pear on the screen. This is the Alarm 
Dialler looking for a modem. Type the 
number 0 followed by the Enter key. 
When the Alarm Dialler receives this 
it thinks it has found the modem, starts 
flashing the LED and goes into scan 
mode. 

At times during the remainder of 
the testing we will be simulating the 
sequence that the modem sends to the 
Alarm Dialler when it detects an in- 
coming burst of ring. We do this by 
typing the number 2 on the PC key- 
board, followed by the Enter key. An 
incoming call from the telephone line 
has a burst of ring every two seconds 
and so a 10-second call would be com- 
prised of five bursts, each two sec- 
onds apart. 


Checking that it’s alive 


The first test is to simulate calling 
the Alarm Dialler from a remote loca- 
tion three times within 90 seconds to 
check if it is alive. 

Ensure the Alarm Dialler is in idle 
mode and that the LED is flashing 
normally. Simulate an incoming call 
for 10 seconds (ie, by repeatedly typ- 
ing 2 and pressing Enter on the PC’s 
keyboard) and check that the LED 
stops flashing after the first ring burst. 

Now wait at least another six sec- 
onds and simulate another call. The 
LED should remain on and nothing 
else should happen. Finally, wait an- 
other six seconds and simulate a third 
incoming call. If the Alarm Dialler is 
working correctly, the letters ATA will 
appear on the screen and, after a cou- 


ALARM DIALLER 


Fig.5: the full-size front panel artwork. There’s just one hole to be drilled & that’s for the indicator LED. 
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12VAC/DC 


Fig.6: this full-size artwork can be used as a drilling template for the rear panel. The cutout for the DB9 connector 
can be made by drilling a series of small holes around the inside perimeter and knocking out the centre piece. 


ple of seconds, the LED will start to 
flash again. The sequence ATA in- 
structs the modem to go online and 
answer the call. 


Checking automatic mode 


The next test will check that Auto- 
matic mode operates correctly. First, 
simulate an alarm condition on the 
input. The screen should now show 
the letters ATDT, followed by the dig- 
its for the Primary number that you 
have entered during programming. 
The sequence ATDT is the command 
sent to the modem to tone dial the 
following number. Wait 45 seconds 
and the same sequence should appear 
on the screen again. 

At this point the primary number 
has been dialled twice which is the 
number set in Retries. As we have set 
Use Secondary to Yes, the same de- 
layed dialling sequence should occur 
again, however this time the Second- 
ary number is used. Once all the calls 
have been made, the Alarm Dialler 
waits 45 seconds, operates the relay 
and the LED starts to flash normally. 


Checking non-automatic mode 


Once you are satisfied that Auto- 
matic mode is working correctly, you 
can test Non-Automatic mode. Pro- 
gram the Alarm Dialler with Auto- 
matic mode set to No, leaving every- 
thing else the same. 

Simulate an alarm as before and 
check that the letters ATDT followed 
by the digits for the Primary number 
are seen on the screen. 

Wait around 20 seconds and simu- 
late an incoming call comprised of 
two bursts of ring. When the Alarm 
Dialler is in alarm mode it will only 
answer an incoming call after it has 
received two ring bursts. After the 
second burst, the Alarm Dialler should 
respond by displaying ATA on the 
screen, instructing the modem to go 
online and answer the call. 
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Fig.7: this is the full-size etching pattern for the PC board. 


Wait 20 seconds and simulate a sec- 
ond incoming call in the same way. If 
the second call is detected the letters 
ATA should appear again indicating 
that the Alarm Dialler is answering 
the second call. 

Finally, wait another 20 seconds 
and simulate a third incoming call. 
The Alarm Dialler should send ATA 
as before, however this time the relay 
will operate and the LED will start 
flashing. This is because three calls 
within 90 seconds have been regis- 
tered in response to an alarm call. 


If all these off-line checks perform 
correctly, you can be assured that the 
Alarm Dialler is working properly. If 
you want, you can test other features 
such as the failed call state, changing 
the number of retries and using the 
Primary number only and so on. 

When you are satisfied that every- 
thing is OK, you can connect your 
modem to the Alarm Dialler and tele- 
phone line and test the system for 
real. Don’t forget to reset DIP switch 
S1 to the alarm input option you re- 
quire (see table 1). sc 






To obtain the Alarm Dialler software, download the file “ALARM.ZIP” 
from the SILICON CHIP website and unzip it. You can use “ALARM.HEX” 
to program your own PIC chip, while you can get a better understanding 
of how it all works by reading the “ALARM.ASM” file. 
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Three do-it yourself 
PIC programmers 


As well as releasing new Windows software and 
updated documentation for its existing low cost 
K81 parallel-port PIC16F84 programmer kit, 
DIY Electronics has also produced a completely 
new PICMicro programming kit (K149) which 
offers both serial RS-232C and high speed USB 
interfacing. Here’s a hands-on look at both kits. 


By JIM ROWE 


ICROCONTROLLER CHIP 

maker Microchip Technol- 

ogy Inc has been phenom- 
enally successful with its low-cost 
PICmicro family in the last few years. 
PICs are now probably used in more 
applications than any other family, as 
well as being embedded in a high 
proportion of smart cards. Small won- 
der that many people are keen to learn 
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how to program them and get them- 
selves a programmer. 

The most popular kind of program- 
mer is one that’s driven from a PC, 
probably because Microchip Technol- 
ogy has made available (for free 
downloading) an excellent suite of 
program development software called 
MPLAB which runs under Windows. 
So with a PC-driven programmer, you 


can develop your PIC firmware on the 
PC using MPLAB and then program it 
into a chip with a minimum of hassle. 

A PC-driven programmer is the way 
to go then and the easiest and cheap- 
est way to get one is to assemble one 
of the many kits that are now avail- 
able. 

In this article, we’re taking a look at 
two such kits from Hong-Kong based 
DIY Electronics, which are available 
in Australia from Ozitronics. One is 
an updated version of DIY’s existing 
low-cost introductory kit designed 
specifically for the very popular 
PIC16F84 chip. The other is a com- 
pletely new kit which can not only be 
used to program many different PIC 
chips but also offers a choice of either 
RS-232C or high-speed USB interfac- 
ing to the PC. 


The simpler kit 
DIY’s PIC16F84 Programmer & Ex- 
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CON2 
13-20V AC 
17-30V DC 


S& PICIGF84A PROGRAMMER & EXPERIMENTER 


Fig.1: the circuit details of the K81 PIC16F84A Programmer & Experimenter. IC1, a 74LS07 hex inverter, provides 
the interfacing between the PIC’s programming socket and the PC’s printer port. The test section is shown at bottom 
right - it flashes five LEDs, depending on the program loaded into the PIC’s EEPROM. 


perimenter kit (K81) was first released 
a few years ago and has been very 
popular. As well as providing a low- 
cost programmer which interfaced to 
the PC via a standard parallel printer 
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Vpp (+12 - 14V) 


port, it came with some DOS-based 
programming software, a sample PIC- 
16F84 chip and some simple pro- 
grams. These programs demonstrated 
just how easily the PIC16F84 could be 


SLOW 
FLASHING 


(DIY K81) 





used as a simple LED chaser/flasher. 

You could easily check out the op- 
eration of these programs too, because 
the programmer board included a “test 
circuit” area on the side, with a PIC 
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Fig.2: here’s how 
the parts are 
installed on the 
K81 programmer’s 
PC board. It’s 
fairly simple and 
should only take 
about 30 minutes 
to build. 
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TEST CIRCUIF'FOR-LIGHTS#OH2 


socket connected to a row of LEDs. 

With these features, K81 made an 
excellent kit for anyone just getting 
into PIC programming and wanting a 
low-cost PC-based 16F84 programmer. 
That’s still true, although in the last 
couple of years there’s been a growing 
number of people who only have ex- 
perience with Windows-based soft- 
ware and who also have little experi- 
ence assembling electronic kits. 

Understandably, these people found 
the DOS-based software a little un- 
friendly and required more guidance 
with the kit assembly. As a result, DIY 
has produced a revamped version of 
K81, with new and easy-to-use pro- 
gramming software running under 
Win9x/NT/2000 and an expanded 49- 
page manual. This not only gives de- 
tailed assembly instructions for the 
programmer but also works through 
the source code details of the four test 
programs, to help you understand how 
they operate. 

The kit’s hardware remains un- 
changed — it uses a well-proven cir- 
cuit whichis just as suitable for pro- 
gramming PIC16F84/A devices today 
as it was when first released. It uses 
Microchip’s serial method of program- 
ming the chip’s EEPROM, wherein 
the programming voltage (Vpp) is ap- 
plied to the MCLR pin (4), serial pro- 
gramming data is applied to (and read 
back from) the RB7 pin (13) and pro- 
gramming clock pulses are applied to 
the RB6 pin (12). 


How it works (K81) 


Fig.1 shows the circuit details of 
the K81 PIC16F84A Programmer & 
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Experimenter. It’s really quite straight- 
forward. 

First of all, power for the program- 
mer is derived from an external 
plugpack, which can be either a 17- 
30V DC type or a 13-20V AC type. A 
bridge rectifier is used both to protect 
against reverse polarity damage and 
also to rectify incoming AC. Regulator 
REG1 is then used to provide the +5V 
Vdd supply rail, while REG2 is 
“piggybacked” on this 5V rail to pro- 
vide a +13V Vpp rail. 

Interfacing between the chip’s pro- 
gramming socket and the PC’s printer 
port is provided via IC1, a 74LS07 hex 
inverter. This allows the PC software 
to control the Vdd voltage switching 
via pin 5 of CON1, inverter IC1a and 
transistor Q2. Similarly, the Vpp volt- 
age switching is controlled via pin 4 
of CON1, IC1f and Q1. 

In addition, programming clock 
pulses are sent to the chip socket via 
pin 3 of CON1 and IC1b, while the 
programming data is sent to the socket 
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Fig.3: this is the user interface 
you get when you fire up the 
DIYK81.EXE program. The top 
four buttons are used to access 
the main programming functions: 
Program, Read, Verify and Erase. 








via pin 2 of CON1 and IC1e. Finally, it 
can also read back data from the chip’s 
EEPROM via inverter IC1d and pin 10 
of CON1. 

Note that because the inverters are 
of the open collector type, pullup re- 
sistors R7 and SIL1a/b are used to 
ensure correct operation. 

At the bottom right of Fig.1 is the 
test circuit section of the K81 board. 
There are five LEDs connected be- 
tween the SIL2 current limiting resis- 
tors and pins RB2-RB6 of the PIC 
socket, while the 3.9kQ resistor and 
22pF capacitor form a simple RC tim- 
ing circuit for the PIC’s internal clock. 

Depending on the program you’ve 
loaded into the PIC’s EEPROM, the 
LEDs either count up or down in bi- 
nary fashion, glow in sequence from 
left to right and back again, or the LED 
connected to RB2 simply flashes on 
and off alone. 


Trying it out 

DIY sent us a fully assembled K81 
kit, so we were able to try it out witha 
minimum of fuss. However we did 
look through the assembly instruc- 
tions, which form the first few pages 
of the kit’s new 49-page manual. These 
are quite clear, so if you’ve built elec- 
tronic kits in the past you shouldn’t 
have any problems with this one. 

The PC board overlay details are 
shown in Fig.2. It should only take 
you 30 minutes or so to assemble it. 


Software (K81) 


The software for the kit must be 
downloaded from the DIY website 
(www.kitsrus.com) and comes zipped 
in a single 1.32MB file (DIYK81.ZIP). 
When you unzip this to a temporary 
folder, it provides the necessary files, 
including a setup file, to install the 
main DIYK81.EXE program in any 
folder you nominate. 

By the way, it’s only when you have 
installed the main program that you 
discover the file K81.PDF, the elec- 
tronic version of the kit’s 49-page 
manual. This is one of the files that 
are unpacked during installation. So 
the next step is to open up the PDF file 
with Adobe’s trusty Acrobat Reader 
and print it out to guide you the rest of 
the way. 

In the same folder, there’s also a file 
called DRIVER.TXT. This is a guide to 
installing the software drivers which 
allow the main DIYK81.EXE program 
to communicate with and control the 
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K81 hardware via a printer port. For 
systems running Win9x, all you have 
to do is right-click on another file 
called SETUP_9X.INF and then select 
“Install”. This causes the appropriate 
driver files to be copied to the 
windows \system folder and away you 
go. 
When you fire up DIYK81.EXE, it 
presents you with the small user in- 
terface shown in Fig.3. There are basi- 
cally just eight control buttons, with 
the top four used to access the main 
functions: Program, Read, Verify and 
Erase. 

The remaining four buttons are for 
selecting the printer port address, test- 
ing for correct communication with 
the K81 hardware, opening the on- 
line help file and stopping the pro- 
gramming prematurely. A small “pro- 
gress bar” below the buttons shows 
that operations are proceeding. 

It’s all very straightforward and easy 
to use. 

Initially, though, I couldn’t get the 
program to “find” the K81 hardware, 
even though it was connected to the 
right port and powered up. I then 
realised that I had sent various docu- 
ments to the printer via the same port, 
earlier in the same session. This can 
cause problems with other devices that 
interface via the printer port, as I dis- 
covered recently when developing my 
EPROM Programmer. I rebooted the 
PC and suddenly the DIYK81 soft- 
ware could now “see” the hardware. 
After that, it was all plain sailing. 

The sample PIC16F84 programs that 
come with the software are supplied 
in both hex and assembler source code 
form, so it’s very easy to program the 
sample PIC using any of the hex files. 
You do this simply by clicking on 
DIYK81’s “Program” button and se- 
lecting the hex file you want from the 
dialog that appears. This then erases 
the PIC’s EEPROM and programs it 
with the new hex file instead — an 
operation that only takes a few sec- 
onds. 

Writing your own PIC16F84 soft- 
ware for programming via the DIYK81 
software is quite straightforward too, 
if you follow DIY’s advice and 
download a copy of the MPLAB soft- 
ware suite from the Microchip website 
(www.microchip.com). MPLAB is 
quite a big file (the current version 
6.10 is about 25MB) and it has to 
be downloaded in floppy-disk sized 
chunks, But it’s well worth getting, 
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because it’s a complete IDE (integrated 
development environment) which in- 
cludes a source code editor, an assem- 
bler and linker, a simulator and a 
debugger. 

It also includes programming soft- 
ware for Microchip’s own PIC pro- 
grammers, but the DIYK81 software 
performs this function with the K81 
programmer. 

Overall then, the K81 kit and its 
matching Windows-based software are 
very easy to use, and provide a low 
cost entry path for would-be PIC16F84 
programmers. The new 49-page man- 


ual also provides a lot of good tutorial 
information, not just about building 
the kit but also on the basics of PIC 
assembly language programming, us- 
ing the K81 sample programs as ex- 
amples. 

Considering that the K81 still costs 
less than $A40 from Ozitronics, this 
surely makes it excellent value for 
money. 


USB PIC programmer (K149) 


Good though it is, though, the K81 
kit does have its limitations. For ex- 
ample, it only handles the popular 


Kits for the K81, K149 & K160 PiCmicro programmers are available in 
Australia from Ozitronics (www.ozitronics.com) for the following prices: 


K81 Parallel Programmer 


$37.40 each (includes postage & GST). 


K149 USB/Serial Programmer ... $73.70 each (includes postage & GST). 


K160 Serial Programmer 


$28.60 each (includes postage & GST). 


Contact Ozitronics as follows: phone (03) 9434 3806; mail 24 Ballandry 
Crescent, Greensborough 3088; email sales@ozitronics.com; website 
www.ozitronics.com 


More information on these and other kits from DIY Electronics is available on 
their website: www.kitsrus.com. You can also contact the company by 
email at peter @kitsrus.com, if you have any suggestions to make regard- 


ing these or other kits. 


Note that copyright of the PC boards and software source code for both the 
K81 and K149 kits is retained by the designers. 
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UNDERSIDE VIEW SHOWING IC4 


Fig.5: the K149 USB/RS232C PIC Programmer is built on a double-sided PC board. This board is supplied 
with FT232BM USB interface chip (IC4) already soldered in place on the underside. 


PIC16F84/A chips, so it’s not much 
use if you want to program one of the 
many other PIC micros. 

The printer port interface may also 
be a problem with some late-model 
PCs, which often don’t havea “legacy” 
parallel printer port at all. Apparently, 
it’s assumed that you’ll be either us- 
ing a USB printer or printing via a 
network printer. 

It’s these limitations which have 
prompted DIY to develop the new 
K149 programmer kit, using hardware 
and software designed by Tony Nixon 
— www.bubblesoftonline.com. This kit 
will provide you with a much more 
“serious” programmer, which can cur- 
rently support about 61 different PIC 
micro models. These include the 
16F84/A, the 16F627/8, the 12C508/ 


Fig.4 (left): the K149 USB/RS232C PIC 
Programmer features both RS232 
(MAX232) and USB (FT232BM 
interfaces. These forward and receive 
data to and from a pre-programmed 
PIC-16F628 (IC3), depending on the 
position of switch S1. IC3, in company 
with IC2, also provides the pulses to 
the programming socket. 
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9, the 16C63A and of course many 
others. 

The K149 doesn’t just support a lot 
more PICs, though. It’s also DIY’s first 
kit programmer with a USB interface, 
so it should be fully compatible with 
virtually any of today’s (or tomorrow’s) 
PCs. It also offers an alternative RS- 
232C serial interface, which you can 
select by flicking an on-board switch. 

So as well as coping with a wide 
range of PIC chips, the K149 should 
be useable with virtually any PC, old 
or new. 

As you can see from the photo, the 
K149 programmer has a bit more in it 
than the K81. For starters, it’s on a 
double-sided PC board about 50% 
larger than its little brother, with space 
for a wide-slot 40-pin ZIF socket for 
the devices to be programmed. 

The kit actually comes with three 
20-pin IC sockets to be installed on 
the board, but 40-pin ZIF sockets are 
available separately for those who ex- 
pect to be doing a lot of programming. 
These ZIF (or “zero insertion force”) 
sockets allow chips to be inserted and 
removed very easily, with much lower 
risk of pin or device damage. 


USB interface 
To provide it with the new USB 


interface, the K149 takes advantage of 
a fairly new “USB UART” chip from 
Scottish firm Future Technology De- 
vices International (FTDI). The FT- 
232BM chip provides all of the cir- 
cuitry required to transfer data be- 
tween a USB port and a high speed 
asynchronous serial data line, in both 
directions and at speeds up to 3Mb/s 
(megabits per second). 

The full details of this chip can be 
downloaded from FTDI’s website at 
www. ftdichip.com 

The FT232BM is in a very compact 
32-pin LQFP (low profile quad flat 
pack) surface-mount package, with 
leads spaced only 0.8mm apart. How- 
ever, to save inexperienced construc- 
tors from getting into strife soldering 
this tiny chip’s leads, DIY Electronics 
supplies the K149 board with the 
FT232BM chip already pre-soldered 
in place on the underside copper. All 
you have to do is mount the larger 
parts on the top of the board. 

To allow the K149 programmer to 
cope with the various PIC chip mod- 
els, its control circuitry is based on a 
pre-programmed PIC16F628 chip. 
This takes the data and control in- 
structions coming to the programmer 
via either the USB or RS-232C inter- 
faces and controls the programming/ 
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nal/USB Programmer R149 ¥ 


BOM DATA 

3000 0085S 30FF 
0086 1283 O18E 
Z280B O18E Z80B 
2815 0008 3FFF 
SFFF 3FFF 3FFF 
SFFF 3FFF 3FFF 
SFFF 3FFF 3FFF 
SFFF 3FFF 3FFF 
SFFF 3FFF 3FFF 
3FFF 3FFF 3FFF 
SFFF 3FFF 3FFF 


SFFF 3FFF 3FFF 
3FFF 3FFF 3FFF 
SFFF 3FFF 3FFF 
SFFF 3FFF 3FFF 





3000 0085 
0086 2013 
OBsc 2815 
SFFF 3FFF 
SFFF 3FFF 
3FFF 3FFF 
SFFF 3FFF 
SFFF 3FFF 
SFFF 3FFF 
SFFF 3FFF 
SFFF 3FFF 
SFFF 3FFF 
SFFF 3FFF 
3FFF 3FFF 
SFFF 3FFF 


3000 
OASE 
OBsD 
SFFF 
SFFF 
3FFF 
3FFF 
3FFF 
3FFF 
SFFF 
SFFF 
SFFF 
SFFF 
SFFF 
SFFF 





Fig.6: this is the main user interface for the K149 programmer. As well as the 
control buttons (arranged along the bottom), there’s also a large text box where 
you can examine hex program listings — either before programming or read back 
from a programmed PIC. There’s also a picture box (far right) which shows you 
how to plug the selected PIC into the K149’s programming socket. 


verifying/reading operations accord- 
ingly. 


Circuit details 


Fig.4 shows the circuit of the K149 
USB/RS232C PIC Programmer. 

The RS-232C serial interface is pro- 
vided by IC1, which is an ICL232 level 
translating transceiver device very 
similar to the well-known MAX232. 
The USB interface is provided by the 
FT232BM (IC4), which uses a 6.0MHz 
crystal to lock its USB clock oscillator 
(multiplied to 48MHz via an internal 
PLL). 

IC3 is the pre-programmed PIC- 
16F628, which receives the incoming 
serial data at its RB1 pin (7) and pro- 
vides return data via it RB2 pin (8). As 
you can see, these pins are both 
switched using S1 to communicate 
via either IC1 or IC4 — ie, S1 provides 
the USB/RS232C mode selection. 

Inverters IC2a-IC2c (74LS06) are 
used to control transistors Q1, Q3 & 
Q2 respectively. These switch the Vcc 
supply and the Vpp supply (x2) to 
various pins on the programming 
socket. This all takes place under the 
direction of IC3, via pins RB5-6-7. 

LEDs2-4 are used to indicate when 
these voltages are being applied to the 
socket. 

Inverter IC2e is used with diodes 
D1 & D3 to form an OR gate. This 
allows the PC software to reset the 
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programmer’s 16F628 (IC3) when de- 
sired via the interface (USB or RS232) 
that’s is being used. As shown, IC2e’s 
output is connected to the MCLR-bar 
input of IC3 (pin 4). The remaining 
two inverters inside IC2 (IC2d & IC2f) 
are not used and have their inputs 
tied high. 

The power supply section is very 
similar to that used in the K81, with 
piggybacked 7805 (REG1) and 7808 
(REG2) regulators to provide the +5V 
and +13V rails. The only difference is 
that they’re fed via a single series pro- 
tection diode (D2), instead of a full- 
wave bridge rectifier. This means that 
the K149 should only be powered from 
a nominal 18V DC plugpack. 


Trying out the K149 


DIY again supplied us with a pre- 
assembled K149 kit, so we could try it 
out with minimum hassle. As before, 
we looked at the assembly instruc- 
tions and although fairly brief, they 
should be quite adequate for anyone 
who has previously assembled 
electronics kits. 

Fig.5 shows the parts layout on the 
double-sided PC board. 


Trying it out 

We decided to test the K149 using 
the USB interface, because this is prob- 
ably the most interesting feature of 
this kit. There weren’t any real prob- 





lems, although there was initially a 
minor hassle in connecting the pro- 
grammer up to a USB port of the PC 
we were using for evaluation. 

That’s because we had to get a spe- 
cial USB cable to link them up, as the 
programmer is fitted with a USB Type 
A socket — ie, the “flat” type normally 
used only for the host PC ports in a 
USB network or the output ports of a 
hub. This means that you can’t use a 
standard USB cable with a Type A 
plug at one end anda Type B “square” 
plug at the other — instead, you have 
to use a special cable with Type A 
plugs at both ends. 

However, these cables are readily 
available from a number of local sup- 
pliers. We obtained one and were then 
able to connect the K149 to one of the 
PC’s USB ports. 

The main software to operate the 
K149 again needs to be downloaded 
via the web, in this case from 
www.crowcroft.net/kitsrus/. It’s a sin- 
gle 1.7MB file called K149DISK.ZIP. 

When you unzip this file, it pro- 
duces two smaller zip files which then 
have to be unzipped in a temporary 
folder. This gives a set of files (includ- 
ing SETUP.EXE), after which you can 
install the main software files on a 
folder of your own choosing. The main 
program is called MicroPro.EXE, 
which currently runs under Win9x/ 
NT/2000. 

If you’re going to be using the USB 
interface, you also need to download 
and install the USB drivers which al- 
low Windows to communicate with 
the programmer’s FT232BM chip. 
These must be downloaded from the 
FTDI website at www.ftdichip.com/ 
FTDriver.htm. The drivers to get are 
called “VCP Drivers for Win98/2000/ 
ME/XP (without PnP support)” and 
they come zipped up ina single file. 

While you’re at the FTDI site, it’s 
also a good idea to get the installation 
notes which are in PDF format. These 
are at www. ftdichip.com/FTApp.htm 
— be sure to get the one for your par- 
ticular operating system. 

Once you have downloaded the USB 
drivers, you unzip the files into a 
“USB” subfolder, just below the one 
where you installed the MicroPro soft- 
ware. When you subsequently power 
up the K149 board and connect it to 
one of the PC’s USB ports, Windows 
senses its presence and prompts you 
to install the appropriate USB driver — 
it’s just a matter of going to the 
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\K149\USB folder, where you just 
unzipped the drivers. 

This basically installs the program- 
mer on a high-speed USB-supported 
“virtual serial port”, which in my case 
turned out to be COM4. When you fire 
up the MicroPro software, it can then 
communicate with the programmer 
once you select that port. 


The K149 software 


Not surprisingly, the MicroPro soft- 
ware that comes with the K149 is more 
complex than that supplied for the 
K81. That’s because it has to cope 
with a wide range of PIC chips. How- 
ever, it’s still quite friendly and easy 
to use. 

Fig.6 shows the main user inter- 
face. It has a similar set of program- 
mer control buttons along the bottom 
but now there’s also a large text box 
where you can examine hex program 
listings — either before programming 
or read back from a programmed PIC. 
To the right of this box, there’s also a 
picture box where you first see an 
image of the K149’s programming 
socket. 

At first, I was a bit confused about 
the correct placement of a PIC to be 
programmed in the K149’s socket, be- 
cause this wasn’t indicated either on 
the K149 board itself or in the docu- 
mentation. Nor could I find where 
you selected the type of PIC to be 
programmed on the MicroPro user in- 
terface (it wasn’t evident on any of the 
top pull-down menus, for example). 

It was then that I discovered the 
purpose of the small uncaptioned 
drop-down list box near the bottom 
right-hand corner, just above the Can- 
cel button. Clicking on its drop-down 
arrow brings up a list of all supported 
PICs — and when I selected one, the 
picture in the box above changed to 
show the correct way to plug that de- 
vice into K149’s programming socket. 

It’s a very neat feature — except for 
the lack of a caption on the drop- 
down list box. 

After that, I had no problems at all 
using the K149 and MicroPro to pro- 
gram PICs. And thanks to the USB 
interface, it programs them very 
quickly and efficiently. 

It turns out that MicroPro even pro- 
vides a “Fly Window” option, to al- 
low you to program PICs directly from 
MPLAB once you’ve written a pro- 
gram and assembled it. When you se- 
lect the Fly Window option, MicroPro 
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K160: PIC16F62x Experimenter & Programmer 


Also recently introduced by DIY Electronics is the K160 PIC16F62x 
Experimenter & Programmer kit, designed for programming the PIC16F62x 
series of PIC chips (ie, 16F627, 16F627A, 16F628 & 16F628A). The 16F628- 


04/P chip is used in the kit. 


As well as programming PIC16F62x chips, the kit is also designed to teach 
you the basics of programming. It comes complete with the following: 
@ a Windows 9x/NT/2000/XP user interface; 
@ Five detailed code examples to flash LED’s; and 
@ A 40-page PDF (Adobe Acrobat) file which introduces the MPLAB pro- 
gram from Microchip for program development and assembly. 


The K160 Programmer connects to the serial port of the PC. You simply 
program the 16F628 using the user software provided. The software then 
runs immediately and flashes the LEDs on the board. 


Fully-commented source code is provided for the example programs: 
binaryup.asm, binarydn.asm, binarylr.asm and flash.asm. These programs 
flash the LEDs in a variety of patterns. The compiled object code is also 


provided (ie, the hex files). 


Kits for the K160 IC16F62x Experimenter & Programmer are available 
from Ozitronics — see price panel. For further information on the kit itself, visit 
the DIY Electronics website at www.kitsrus.com 


produces a little “remote control” 
dialog and minimises itself. Then, 
when you’re in MPLAB, the small 
dialog allows you to access MicroPro’s 
Program and Verify functions — which 
is also very neat. 


Summary . 


My impressions of DIY’s new K149 
programmer are very favourable in- 
deed, apart from those little niggles 
about the need to get a special USB 
cable and the software’s unmarked 





list box to select the PIC device you 
want to program. Those points aside, 
it gives every evidence of being well- 
designed and it is very easy to use. 
So if you’re after a fast and conven- 
ient PC-driven programmer for most 
of the commonly used PICs, the K149 
can be recommended. It’s also a very 
cost-effective way to get yourself such 
a programmer, because the K149 sells 
in Australia for only $73.70 (includ- 
ing postage & GST). The pricing panel 
has all the details. sc 
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By Julian Edgar : 
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Triggering a camera remotely allows you to take photos that 
might otherwise not be possible: dangerous locations or 
situations, wildlife photography and so on. You could also 
generally improve your photographic creativity. But how do 
you press the shutter release from a distance? 


‘a NCE, ALL CAMERAS had a female cable release 
Fi a thread in the shutter release button, allowing the 
XJ ise of a long (often pneumatic, sometimes elec- 
tric) cable release to let you to trigger the camera from afar. 
But these days, plenty of cameras (most?) don’t have 
this facility. In some cases, you can buy a dedicated 
electric cord that plugs into the camera — but you'll 
certainly have to pay big dollars for it. 

Remotely triggering a camera — any camera — is a prob- 
lem no longer! What we have here is a simple and cheap 
DIY project that will allow any camera to be fired from a 
good distance. With a little ingenuity it could even be 
adapted for radio control. 

The camera doesn’t have to be fitted with a threaded 
shutter release button and it doesn’t need a socket for an 
electrical cable release. In fact, all that it really needs to 
have is a tripod mount (we haven’t found a “real” camera 
yet that doesn’t!) and a button that gets pressed to take the 
picture (ditto!): 

It uses a small solenoid — a device which consists of a 
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coil usually wound around some form of armature or 
plunger. When the coil is energised by current, the arma- 
ture moves due to the magnetic attraction (or repulsion) of 
the coil. It is this movement which is used to push the 
camera release button. 


The design 


The solenoid is mounted so that its extended plunger 
pushes the camera shutter release button. A mount for the 
solenoid — folded from aluminium sheet — is attached 
securely to the camera via a screw into the tripod socket. 
The solenoid is fired by the use of a pushbutton switch 
mounted on a remote handpiece which also contains one 
or two batteries. 

The solenoid used here was salvaged from an electric 
typewriter. Pretty well any small solenoid can be used — 
so long as it has an ad- 
equate amount of ‘push’ 
and can be operated at 
low voltage. The hand- 
piece was made from an 
old personal deodorant 
container, while the 
pushbutton, battery 
clips and cable were 
bought specifically for 
the project. But you 
might even have these 
in your junk box! 

So depending on how you source the parts, this device 
shouldn’t cost much at all. 

Building it 
1. The Bracket 

The typewriter solenoid selected for this project nor- 
mally pushes the daisywheel letter against the ribbon and 
paper. To facilitate this, the plunger of the solenoid has a 
groove machined in its 
end. This results in a 
sharp edge — not really 
what you want striking 
your camera’s shutter re- 
lease button! 

To get rid of these sharp 
edges the solenoid was 
disassembled and the 





plunger end smoothed with a 
file. 

Once that was done, a piece 
of cardboard was cut out and 
formed into a template for the 
bracket. This bracket needs to 
place the solenoid at the right 


y 


angle and position so that 
as the plunger extends, the 
shutter release button is 
depressed. In the case of 
this Nikon F60 SLR, this 
required an ‘L’-shaped 
bracket which was then 
folded into the right shape 
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— see photos. 

With the shape organ- 
ised, a piece of scrap alu- 
minium sheet was marked 
out and then cut to shape 
using an electric jigsaw. 
The sheet is 2.5mm in 
thickness — strong enough 





minium supplier! 

The piece of aluminium 
was then bent to the right 
shape in a vice and the 
holes for the solenoid and 
tripod mount drilled. 

The mount was painted 





on the shutter release but- 
ton. 

A long cable is used to 
join the solenoid to the 
handpiece, as shown below. 


2. The Handpiece 

How you make the hand- 
piece depends a little on the 
amount of “juice” you need 





to have the required stiffness 
but still light and easy to cut 
and bend. Note that offcuts of 
sheet aluminium are available 
from non-ferrous scrap metal 
dealers very cheaply. 

They’ll cost a lot more 
if you go to a specialist alu- 





black, and a short % 
inch screw used to at- 
tach it firmly to the 
camera tripod mount. 

This shows how the 
solenoid is positioned 
so that its plunger is at 
the right angle to push 








APRIL 2003 67 














to actuate the solenoid. This can be best found out by 
actually triggering the solenoid when it’s in place on the 
bracket. When operated on the bench, a solenoid may 
work perfectly well on 9V (or lower), but with the voltage 
drop of a long cable and the effort of having to push the 
camera’s shutter release button, more voltage might be 
needed. 

I found this out the hard way: the typewriter solenoid 
bench-tested fine on 9V, so I built this small hand control- 
ler using a commercially available box and a single 9V 
battery. But this system simply didn’t have enough power 
to trip the camera! 

Time for a rethink. 
Because the power is 
applied in such a short 
burst (you should never 
leave you finger rest- 
ing on the button), 
much higher voltages 
than the normal working voltage of the solenoid can be 
used without problems. In my case, I simply used two 9V 
batteries in series, giv- 
ing 18V output. That 
triggered the solenoid 
decisively and hard! 

The new handpiece 
was made from a deo- 
dorant container — 
emptied of course! 

The two 9V batter- 
ies — complete with their battery clips — fitted into it very 
nicely, while the pushbutton switch was placed through a 
hole drilled in the cap. Te a eae change is as easy 

as lifting off the cap and .......... - 
sliding the old batteries RE: 
out but they should last 
for ages, depending how 
much you use the remote 
trigger. 








Using it 

It makes things a lot 
easier if the camera that 
you are using has an inbuilt motorised wind- -on. But other 
than that, just about any camera can be used. The camera 
should be pre-focused — and the auto focus disabled if 
possible — and in some cameras the viewfinder should be 
blocked (eg, using a rubber cap) 
to prevent extraneous light from 
causing metering problems. 

Then it’s simply a case of set- 
ting up the camera (you should 
still be able to use a tripod if 
required, with the tripod 
threaded fitting long enough to 
go through the alloy plate), stand- 
ing back and pressing the hand- 
piece button at the right moment. 





Digital cameras 

This project is just as suitable 
for use on a digital camera, with 
one important proviso: most dig- 





68 SILICON CHIP 





The circuit 
could hardly be 
simpler — that’s 
the beauty of 
this project. 
Whether you 
need one 9V 
battery or two 
depends on both 
the solenoid and 
the cable length. 


MODIFIED 
SOLENOID 


ital cameras require a significantly longer “firing” time 
than conventional cameras — the best are about 100- 
200ms, while many of the “happy snap” (ie, cheaper) 
variety require half a second or so. Therefore, you will 
need to experiment with the release to determine just how 
long you need to hold the button down to get your picture. 

The earlier comments about turning off auto focus, etc, 
still apply — that is, if you can manually focus the camera. 
Some simply don’t let you! 

Also note that apart from some cheap digital cameras, 
most are capable of being remotely controlled via their 
bus. However, the chances of finding a remote control 
cable in your new camera box are pretty slim and the 
earlier comments about the cost of special cables certainly 
applies to digital cameras — if not dramatically more so! 

This project is definitely a cheaper alternative, espe- 
cially if you can scrounge the parts! sc 


Radio Control 


We mentioned earlier that this project could be adapted 
to radio control with a bit of ingenuity. In fact, it’s not 
rocket science: just about any of the remote controls we 
have recently published could be used. 

All that is required is to wire the output device. of the 
remote control receiver, whether that be a relay or a 
switching transistor, in place of the pushbutton switch 
(as shown below). You may well find that the battery 
required to power the radio receiver can also power the 
solenoid. 

The radio control must be set for momentary (as 
distinct from alternate) action. It needs to actuate when 
you press the button and let go when you let go the 
button. (Alternate action requires two pushes of the 
button to actuate and then let go). 

One point to note: the solenoid, being a coil, gener- 
ates a significant back-EMF when the power is removed. 
This won't worry either a pushbutton or a relay contact 
but could be disastrous for a switching transistor. If 
unsure, place a reverse-biased small power diode 
(1N4001 etc) across the solenoid coil, with its cathode 
(the banded end) towards the positive supply. 
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How many times have you wanted to access a company’s website but cannot remember their site name? 


Here's an exciting new concept from S1Licon Cuip: you can access any of these organisations instantly by going 
to the Sr1Licon Cu1p website (www .siliconchip.com.au), clicking on WebLINK and then on the website graphic of 
the company you’re looking for. It’s that simple. No longer do you have to wade through search engines or look 
through pages of indexes — just point’n’click and the site you want will open! 


Your company or business can be a part of Siticow Cuip’s WebLINK . For one low rate you receive a printed entry 

each month on the Siticow Cure WebLINK page with your home page graphic, company name, phone, fax and site 

details plus up to 50 words of description- and this is repeated on the WebLINK page on the S1i1cow Cu1P website 
with the link of your choice active. Get those extra hits on your site from the right people in the electronics 


ok the people who make decisions to buy your ub beaded Call SILIcow need today on (02) 9979 5644 





We ancenla’ in providing a range of 
Power Radio solutions for OEM's to 
incorporate in their wireless technology 
based products. The innovative range 
includes products from Radiometrix, the 
World’s leading manufacturer. 


TeleLink Communications 
Tel:(07) 4934 0413 Fax: (07) 4934 0311 
WebLINK: telelink.com.au 


RW 2B RR 2B 


SPECIALISTS in AUDIO, VIDEO, CD, DATA 
Media and Multimedia manufacturing & 
wholesale. We also specialise in DVD Prod- 
uction & editing. We can produce Short Run 
or Bulk CD Audio, CD Rom & DVD projects. 
Distributor of Emtec (by Basf) TDK, HHB and 
Quantegy Professional Products. 


PRO-COPY 
Tel: (08) 9375 3902 Fax: (08) 9375 3903 
WebLINK: procopy.com.au 


<= CLARKE & SEVERN CLECTROHICS 


ee 





We're one of Australia’s most innovative 
electronic equipment suppliers. For over 10 
years we've served Australian industry with 
an extensive-range of electronic components 

and equipment from the world’s leading 

suppliers. We ensure our customers 
have the best selection and service. 


| Clarke & Severn Electronics 


Tel: (02) 9482 1944 Fax: (02) 9482 1309 
WebLINK: clarke.com.au 


NED designs and manufactures a range aot 


single board computers (based on Wilke Ti- 
ger and Atmel AVR), as well as LCD displays 
and analog and digital 1/0 for PCs and con- 
trollers. JED also makes a PC PROM pro- 
grammer and RS232/RS485 converters. 


Jed Microprocessors Pty Ltd 


Tel: (03) 9762 3588 Fax: (03) 9762 5499 


WebLINK; jedmicro.com.au 


MEASURE RF VOLTAGES 
IN CIRCUIT 


© 100kHz - 750MHz @ 10mV sens. (usable to 1.5GHz) 


© Up to 70V RMS (100Vpk) 





RCS Radio has available EVERY PC Board 
ever published in Siticon Cuip, EA, ETI and 
AEM (copyrighted boards excepted). 
Many late boards are available ex stock, 
others can be made to order within a few 
days.Custom & production boards too! 


RCS Radio 
Tel: (02) 9738 0330 Fax: (02) 9738 0334 
WebLINK: cia.com.au/rcsradio 


= = seed - 
A 100% Australian owned company supplying 
frequency control products to the highest 
international standards: filters, DIL’s, voltage, 
temperature compensated and oven controlled 
oscillators, monolithic and discrete filters and 
ceramic filters and resonators. 


Hy-Q International Pty Ltd 
e1:(03) 9562-8222 Fax: (03) 9562 9009 
WebLINK: www.hy-q.com.au 


Hifi upgrades a modification OTe jitter 
reduction and output stage improvement. 

- Danish high-end hifi kits - including pre- 
amps, phono, power amps & accessories. 

- Speaker drivers including Danish Flex Units 
plus a range of accessories. 

-GPS, GSM, AM/FM indiv. & comb. aerials. 


Soundlabs Group 
Syd: (02) 9660-1228 Melb: (03) 9859-0388 
WebLINK: soundlabsgroup.com.au 


MicroZed> 
Computers 


PIC chip specialists — 
microEngineering Labs and others. 
Easy to learn, easy to use, sophisticated 
CPU based controllers & peripherals. 
See our website for new range of ATOM 
products! 


MicroZed Computers 


Tel: (02) 6772 2777 Fax: (02) 6772 8987 
WebLINK: microzed.com.au 









e@ Use with any standard DMM 
e High tensile tip 
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For broadcast, audiovisual and film industries. 
Wide | bandwidth, | high output and 
unconditional stability with hum-cancelling 
circuitry, front-panel video gain and cable eq 
adjustments. 240V AC, 120V AC or 24V DC. 


ck our NEW website | for. latest prices and MONTHLY SPECIAL 
www.ques ronix.com.au = Email: questav@ques stronix.com.au — 
Video Processors, Colour Correctors, Stabilisers, TBC’s, Converters, etc. 


f T ESTR fi Nl IX All mail: PO Box 348, Woy Woy NSW 2256 





High resolution 1in/2out VGA splitter. 
Comes with 1.5m HO cable and 12V 
supply. Custom-length | HOVGA 

_ cables also avail: le. 


Five identical Video and Stereo outputs 
ane for out. S-Video & — 
io available. 



















in Australia 
SS RF Probes Pty Ltd 
PO Box 6, Greensborough 3088 
Phone:(03) 94321936 Fax: (03) 9444 7750 
Emai ace eS terobes cain. au 


Ph (02) 4343 1970 Fax (02) 4341 2795 
Visitors by appointment only 
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Gigabit Ethernet Switch and Interface Card 


t’s all very well having a 100Mbs 

office network but if lots of users 
are trying to access a single server at 
the same time, things can get very 
slow indeed. 

The answer to this problem is to 
have a 1-gigabit link to the server to 
eliminate this bottleneck but until re- 
cently, such links have been quite ex- 
pensive. Not any more — prices have 
fallen over the last six months and the 
hardware is now quite affordable. 

Slotting into this category is the 
Edimax ES-5108D Fast Ethernet 
switch from MicroGram Computers. 
This switch features a single 1-gigabit 
port plus eight 10/100Mb ports, all 
capable of operating at both full and 
half duplex. All ports are auto-negoti- 
ating and an array of LEDs on the front 
panel indicates port status. 

The unit comes in a solid metal 
case, has its own internal power sup- 
ply and comes complete with a power 
cord and a users manual. 

Of course, having a 1-gigabit port is 
not much use without a matching in- 
terface card at the other end — ie, in 
the server. The Edimax EN-9210TX 1- 
Gigabit Ethernet Adapter is suitable 
here. This 32-bit card plugs into a 
standard PCI slot, can operate both 
full and half-duplex, is fully auto- 


AUDIO MODULES 


broadcast quality 


Manufactured in Australia 
Harbuch Electronics Pty Ltd 
9/40 Leighton Pl. HORNSBY 2077 
Ph (02) 9476-5854 Fx (02) 9476-3231 
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negotiating and supports Windows 98/ 
Me/NT/2000 Netware Server 4/5 and 
Linux. 

Supplied with the card are all the 
necessary drivers for these operating 
systems plus an instruction manual. 

The Edimax ES-5108D Fast Ethernet 
Switch (Cat. 11353) costs $639.00 


Automated video 
signal analyser 


Tektronix has recently released 
the world’s first fully-automated 
component analog video signal ana- 
lyser that measures high-definition, 
progressive scan and PC format sig- 
nals for consumer video equipment 
manufacturers, video network op- 
erators and others that require fast 
and repeatable testing. 

The VM5000HD provides fast, 
accurate and repeatable video meas- 
urements in 1080i, 720p, 480p, and 
SXGA formats utilising multiple 
industry-standard video param- 
eters, without the need for compli- 
cated instrument set-ups, algorithm 
selection, time-consuming manual 
measurements or tedious results 
correlation. 

It can make 100 different para- 


(incl. GST), while the Edimax EN- 
9210TX-32-Gibabit Ethernet Adapter 
(Cat. 11359) sells for $139.00 (incl. 
GST). For further information, con- 
tact MicroGram Computers, PO Box 
8202 Tumbi Umbi, NSW 2261. Phone 
(02) 4389 8444, fax (02) 4389 8388 or 
visit www.mgram.com.au 


metric measurements in eight spe- 
cific test categories within 10 sec- 
onds so that product performance 
can be objectively assessed. It also 
offers a unique high-definition ma- 
trix test signal set for the creation of 
standardised test signals including 
colour bars, multi-burst, sweep and 
five other signal types, for testing 
in Y/Pb/Pr and RGB color space. 
Contact NewTek Sales Pty Ltd 
on (02) 9888 0100 for more information. 
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DrDAQ - Multi Sensor Data Logger 


® Built-in Sensors for Light, Sound & Temperature 
® Measures pH - just plug in a standard electrode 
* Ideal for Science Data Acquisition & Logging Experiments 
pot plug DrDAQ into the parallel 377 


of any PC, run the sup 
icoScope and PicoLog a ieye and 
















































The mother of all 
remote controls 


Is your coffee table littered 
with remote controls? Get 


rid of them and just use this yout sy ocolel ad delay” PR 
single remote control in- so no batteries rec int = DrDA 


stead. It can control up to 16 
audio-video devices — in- 
cluding a TV set, DVD 
player, CD player, satellite 
receiver and VCR — and fea- 
tures a touch-sensitive 
backlit LCD panel, making 
it perfect for home theatre 
set-ups. 

Press a button to select a 
device and the large LCD 
panel instantly changes its 
control icons to suit. The 
device comes programmed 
with a huge range of popu- 
lar remote control codes and for most devices, it’s 
simply a matter of entering a 4-digit code from the 
supplied list. 

Alternatively, the unit can be used to select the 
code automatically during setup or it can learn 
from your existing remote controls. 

Other features include a macro function (up to 60 
commands), automatic switch-off, the ability to re- 
label individual devices and the ability to classify 
channels into groups (eg, news, movies, etc). It 


Specifications 

® Built-in Sensors: Sound Waveform, 
Sound Level, Voltage, Resistance, 
Temperature, Light 

* Two External sensor sockets 

* 1 TTL and 1 LED Digital Output 

* Connects to Parallel Port 

* Overload protection +30V 

* Extensive library of science experiments 


ADC-100 Low Cost PC Based Oscilloscope 


* 12 Bit Resolution, Dual Channel 

* Plugs Into PCs Parallel Port 

® Ideal for Audio & Automotive 
Electronics 


The ADC-100 is a dual channel, 
100kS/s oscilloscope, spectrum 
analyser, voltmeter and frequency 
meter. Very useful as a general 
purpose instrument in the field or 
in the lab. 


Specifications 

® Resolution 12 Bits 

* Channels 2 x BNC 

® Analog Bandwidth 50kHz 
* Sampling Rate 100kS/s 
* Voltage Ranges +50mV to +20V in 9 ranges 
* Scope Timebases 100us/div to 50s/div 


ADC-200 PC Based Spamieenpes 


i 


' 









® 
even has an inbuilt clock and calendar. aan o. 
This mother of all remote controls is available ° p roang eel 
from Altronics for $269.00 (Cat. A 0990) for $269.00. Analyser, Volt 
ats % Frequency Meter, XY 
Phone 1300 797 007 or visit www.altronics.com.au Scope and Logging 





Software Included 

® Fraction of the Cost of 
Comparable Benchtop 
Instruments 


The ADC-200 series offer 
a combination of high speed 
and high resolution models, 
with deep memory and 
advanced trigger functions. 


For example the ADC-200 : 
high speed models are ideal it~ 
for microcontroller and digital 4 
circuit applications while the 

ADC-212 and ADC-216 high resolution 
models are ideal for 


2-Channel Digital Oscilloscope 


Yokogawa has recently introduced the DL1620 2-chan- 
nel digital oscilloscope, featuring 200MHz bandwidth 
and a maximum sampling rate of 200Msample/s. 

The DL1620 is small, portable and weighs less than 
4kg. Users can control the instrument from any network 
connection using the inbuilt web server and 100 Base-T 
Ethernet connector, or they can control it using a PC via 
a USB, RS-232 or GP-IB interface. 


The DL1600 offers three types of removable media: oer 
floppy disk, ZIP disk or Type II PCMCIA card and comes transducers, 
with an inbuilt printer as standard. The maths function biel, 
computes values in real-time when the instrument oper- audio signals. 
ates in roll mode. That means that when measuring slow Units plug into 
signals, the calculated values are determined and dis- pkey P 
played immediately, rather than having to wait for the oe i. 
measurement to finish. supplied with 

Inbuilt probe power for use with Yokogawa’s current and Ponag 
and differential probes is optionally available. And an software. 


optional Waveform Viewer program lets users view wave- 
form signals on a PC just as they appear on the DL screen. 

Contact Yokogawa Australia Pty Ltd, Private Mail Bag 
24, PO North Ryde, 1670. Phone (02) 9805 0699. 


Emona Instruments Pty Ltd 
Tel 1 800 632 953 Fax (02) 9550 1378 


email: testinst@emona.com.au web: www.emona.com.au 


Low Cost PC-Based Instruments Low Cost PC-Based Instruments Low Cost PC-Based Instruments 
Low Cost PC-Based Instruments Low Cost PC-Based Instruments Low Cost Pu-Based instruments 
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It’s one of the fundamental skills in electronics, 
required at every level from beginner to 
rocket scientist. Everyone knows how to solder 
... or at least think they do! Yet kit suppliers will tell you 
that 99.9% of failures in home-built kits are due to poor 
soldering. Let’s try to help lower that statistic! 





by MAURIE FINDLAY 
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LMOST ALL OF the construct- 
ional articles apppearing in- 
SILICON CHIP involve solder- 

ing to make electrical connections. 

With modern tools and solder, most 
readers are able to do a good job. How- 
ever, an understanding of the solder- 
ing process, plus some practical expe- 
rience, can make for reliability and 
professional appearance. 

Typically, a project will involve a 
PC (printed circuit) board plus some 
ICs, discrete transistors, diodes, resis- 
tors, capacitors and so on: all new and 
shiny with leads finished with mate- 
rials specially designed for easy sol- 
dering. 

You have a length of solder wire 
and a small soldering “iron”. The sol- 
der is placed to touch, say, a resistor 
lead and PC board track to be joined. 
The soldering iron tip is applied to 
the solder (more often than not, in the 
form of a thin wire). The solder wire 
melts and molten solder flows over 
the two component leads. The solder- 
ing iron tip is then moved away and 
the solder solidifies in a few seconds 
and leaves a reliable connection. 

In most cases, it is that easy. But it’s 
not always so. For example, the solder 
may not flow over the component 
leads — it may look like it has but the 
lead is not actually coated. Or it may 
have moved before the joint solidi- 
fies. Or the heat of the solder might 
have damaged the component... 

Soldering is not quite as simple as it 
sounds. For this reason, it’s well worth 
knowing a bit more about the funda- 
mentals of soldering so that you can 
handle situations which are not so 
straightforward. 

In the electronics industry, solder is 
used to make the majority of electrical 
connections. Even an ordinary domes- 
tic television receiver may contain thou- 
sands of connections between compo- 
nents, PC boards and cables and in 
most cases the failure of one connec- 
tion can make the receiver inoperative. 

Satellites, military equipment and 
so on make use of solder joints in 
much greater numbers — and require 
even greater reliability. It’s not easy 
whipping out the hot stick when the 
PC board is a few hundred kilometres 
out in space! 

But so much have soldering tech- 


Facing page: the budget-priced “Auto 
Temp” soldering station. About $185 
from Dick Smith Electronics. 
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niques improved over the years that 
most electronic equipment is now ex- 
tremely reliable. 


What is solder? 


First of all, a fundamental question: 
what is solder ? 

Solder is an alloy, or mixture of 
metals, used for joining other metals. 
While general-purpose solder is al- 
most always a mixture of tin and lead, 
other metals can be included for spe- 
cial purposes. 

For example, a small amount of cop- 
per is sometimes added to help pre- 
serve soldering iron bit life. And there 
are specialised solders which don’t con- 
tain any lead at all. But they are not the 
types you will normally come across in 
electronic work. 

The tin and lead are closely mixed 
together but not chemically bonded. 









LEAD MELTS AT 327°C, TIN MELTS AT 232°C. 
SOLDER ALLOY OF 62% TIN & 38% LEAD MELTS AT 183°C 


The tin-lead alloy has a very useful 
characteristic — it melts at a lower tem- 
perature than that of tin or lead alone. 
What’s more, the melting point can be 
controlled by altering the proportions 
of the two metals. 

For fine electronic work, an alloy of 
62% tin and 38% lead (by mass) is a 
good choice. It melts at 183°C, much 
lower than for either metal alone (lead 
melts at 327°C and tin at 232°C). This 
lower melting point means that there 
is less chance of damage being done to 
components, the PC board and other 
parts. 

At the other end of the scale, a dif- 
ferent tin/lead mix solder is used for 
joining sheet metal. Examples are gal- 
vanised iron roofing components and 
tin-plated food containers. 

Plumbers use solder in relatively 
large quantities and there usually isn’t 


A beginner’s general- 
purpose soldering kit, 
with a 25W mains- 
powered iron, a 
soldering iron stand 
complete with tip- 
cleaning sponge, a roll of 
de-soldering wick and a 

~ some solder. All up? 

— about $35.00. (Courtesy 
Jaycar Electronics). 
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This Micron 60W temperature-controlled 
soldering station from Altronics has a LED 
readout to tell you the exact tip temperature. 
You can dial up the temperature you want and it will 
hold it there within 2°. It includes the tip cleaning 
sponge shown but the solder holder on top is an 


option. 


a problem about overheating the com- 
ponents being soldered. The solder 
sticks they use may be about 300mm 
long and up to 80mm? in cross sec- 
tion. Lead is cheaper than tin and an 
alloy of 50% tin and 50% lead, melt- 
ing at 210°C, is used. 


Flux 


Sheet-metal solder should not be 
used for electronic work — not so much 
because of the different alloy mix but 
because of the type of flux used (if at 
all). 

By far the majority of solder you 
will use in day-to-day electronics work 
has more in it than tin, lead and per- 
haps some other metals. Down the 





A very basic selection of hand tools but probably all that the novice constructor needs. On the left is a pair of sidecutters 
(sometimes called nippers or nipping pliers); next is a pair of needle-nose pliers. The red gizmo is a heatsink (these come 
in various shapes and sizes) while rounding out that group is a pair of pointy-nose tweezers. At right is a set of flat-nose 
and Philips screwdrivers. They are bigger than “jewellers” screwdrivers but not much bigger — a hobbyist would normally 
have some larger flat and Philips (or Pozidriv) screwdrivers. All of these tools are from Jaycar Electronics. 
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centre of the solder 
wire, in tiny hollow 
tubes, there is flux. 

Flux helps the sol- 
der to flow and to 
“wet” the metal being 
soldered, especially 
the more difficult-to- 
solder metals. Because 
the flux melts along 
with the solder, exactly 
the right amount is ap- 
plied to the joint as you 
solder it. 

Most general-pur- 
pose flux is made from 
rosin — often (but 
wrongly) called resin. 
The flux itself is a 
resin, made from rosin. 
Thoroughly confused 
now? 

You need to remem- 
ber that as the flux 
melts, itreleases fumes 
and these fumes may adversely affect 
some people. There is also some evi- 
dence that melting solder releases lead 
fumes which could also be danger- 
ous. The moral of the story — don’t 
breathe in fumes when soldering. 

Incidentally, you can buy nifty lit- 
tle fan units which suck fumes away 
from your soldering area. If you’re 
worried about your health, they are 
worth looking at. 

Before finishing with flux, there is 
another common type of solder (the 
type you find in hardware stores) 
which contains an acid flux and is 
intended for sheet metal work. 

Never use this for electronic work — 
the acid will quite quickly eat away 


ee ee eee 


the copper on the PC board and prob- 
ably the component leads as well. 


Tools 


OK, so what do you need besides 
the solder? For starters, you need a 
soldering iron) and perhaps something 
to remove solder if you inadvertently 
put a component in the wrong place. 

Some fine tweezers to hold compo- 
nents in place and a heatsink to clip 
onto the leads of heat-sensitive com- 
ponents would be worthwhile extras. 

A heatsink, by the way, is merely a 
device to draw away heat from a de- 
vice’s lead(s) so that the heat from the 
soldering iron doesn’t reach the sensi- 
tive parts of the device. Heatsinks are 
often made like alligator clips (but 
with flat blades, rather than serrated 
teeth), which clip onto a device’s leads 
under spring pressure. 


Which iron? 

There are lots of soldering irons to 
choose from. At the bottom end of the 
scale, a simple tool will set you back 
about $20 or less and will do a good 
job if your only need is to assemble a 
few PC boards with small components. 

Typically, it will plug directly into 
the 240V mains, will be rated at 25- 
40W, and will be set up for a tip tem- 
perature of about 370°C. This tem- 
perature is about right for most situa- 
tions, considering the losses in trans- 
ferring heat to the components. 

The disadvantages of some “el 
cheapo” irons may not be obvious — 
after all, they solder, don’t they? 


“ 
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Well, yes ... but cheap irons some- 
times are too hot for very small com- 
ponents, yet not able to maintain a 
high enough temperature to ensure 
good, sound joints with larger ones. 


Electrostatic damage 


Some cheap mains-powered irons 
(and even some more expensive ones!) 
can cause damage to some sensitive 
components due to electrostatic dis- 
charge. This can occur ifthe iron tip is 
not properly earthed (and even irons 
which are properly earthed when new 
can develop this problem with age). 

What happens is that a relatively 
high electrostatic voltage builds up 
on the iron tip which can exceed the 
rating of the component being sol- 
dered. The result: one “cooked” com- 
ponent — and not by the heat of the 
iron! 

To avoid this problem you can run 
a strap (such as a length of wire fitted 
with two alligator clips) between the 
barrel of the iron and the earth plane 
of the job. 

Next up the list is a similar type of 
iron but with some sort of tempera- 
ture control. A power rating of 60W 
would be typical and the maximum 
temperature set would be around 
350°C. This will handle bigger jobs 
than the $20 iron while being kinder 
to very small components. 

You could expect to pay more than 
$100 for a simple. temperature-con- 
trolled iron, powered directly from 
the mains. The comments above re- 
garding an earth strap still apply. 

The next step up in temperature- 
controlled irons gets us into real 
money — but you get what you pay for. 
If are doing quality work over a period 
of time, you should consider a vari- 
able temperature-controlled iron (ac- 
tually they’re normally called “sol- 
dering stations”) in the price range 
$200-$500. 

There are quite a few brands to 
choose from. Most operate through a 
mains transformer, with the heating 
element rated at 24V and about 50- 
60W. 

The tip temperature is controlled 
by acircuit which switches the power 
on and off. In some cases, the switch- 
ing action happens as the AC voltage 
passes through zero, ensuring that no 
transients appear at the tip. 

You can set the actual temperature 
via a control knob — some have a scale 
behind the knob while others provide 
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It might say “for soldering and tinning 
most metals” but this soldering fluid - 
and most fluxes - are a definite no-no 
when it comes to electronics. The roll 
of solder at right might look the same 
as you see at your electronics shop but 
this higher-melting-point type is 
meant for copper pipes, etc. It has a 
50/50 tin/lead mix (instead of the 
normal 62/38 mix) and is also quite a 
lot thicker than most electronic solder. 


a digital display for the set tempera- 
ture. 

The beauty of a temperature-con- 
trolled iron is that its tip temperature 
stays much closer to that set, whether 
the iron is at rest or supplying its 
maximum heat. 

Weller produces a relatively inex- 
pensive but very reliable soldering sta- 
tion that uses a series of tips to select 
the temperature. The system makes 
use of the “Curie” effect, where a metal 
can be designed to lose its magnetic 
properties at a particular temperature. 
Unfortunately, this system does not 
allow for zero voltage switching. 

There are other versions of electric 
soldering irons which don’t run from 
the mains (well, not directly anyway). 
These use batteries (usually, but not 
always, rechargeable via a mains 
plugpack or adaptor) and are handy 
for use away from a power outlet. 

Other versions of low-voltage irons 
run from 12V and are designed to 
operate from a car battery — either 
connecting directly with large alliga- 
tor clips or plugging in via the ciga- 
rette lighter. These are obviously in- 
tended for automotive uses. 


Gas irons 


Just to complete the story, we must 
consider gas-powered soldering irons. 
They are not too expensive and are 
very handy for doing a small amount 


of work where it is difficult to set up 
an electrical supply — eg, service work 
in the field. 

Butane gas, supplied from an inter- 
nal reservoir, burns to heat the tip. 
They will usually operate for about an 
hour on a single refill and at a moder- 
ate temperature. However, they are a 
bit fiddly and you normally wouldn’t 
consider them against the electric ver- 
sion for general bench work. 


Suckers! 


Whether it’s to remove solder on 
joints soldered incorrectly (hey, we 
all make mistakes!) or to remove faulty 
parts, a “solder sucker” is all the go. - 

It is a cylinder with a piston, the 
latter set in sharp motion by a spring. 
Air is sucked into the cylinder via a 
tip that concentrates a partial vacuum 
above the molten solder, drawing it 
into the cylinder. These usually sell 
for between $10 and $20. 

There are also professional solder 
suckers which have an electric vac- 
uum pump but these generally cost 
the earth. While not out of place on a 
service bench, they’re overkill for most 
hobbyists. 

Smaller amounts of solder can effi- 
ciently be removed from PC boards, in 
particular, by means of de-soldering 
wick. This is a woven copper braid 
impregnated with flux, which solders 
very easily. 





As you start to build more projects, 
devices such as this mechanical “third 
hand” become almost essential. The 
PC board can be held at any angle 
and, importantly, easily flipped over 
for soldering. 


APRIL 2003 75 














Typical of gas irons, this “Vulkan” from Jaycar is very handy if you’re away from 
a power source. They run from butane gas which can refill the iron in seconds. 


You place the braid over the sol- 
dered joint and then apply the iron — 
the braid sucks up the solder from the 
joint (just like a wick, hence its name). 


Other tools 


Pliers and tweezers for holding and 
bending components can be very 
handy aids to soldering — but don’t go 
overboard and purchase every one in 
the catalog until you are sure of what 
you actually need. 

In general, the hobbyist can get away 
with one pair of fine (needle-nose) 
pliers, one pair of heavier pliers, one 
small pair of sidecutters and (perhaps!) 
one larger pair of sidecutters. Usually 
(though not always), you get a better 
tool by spending a bit more money. 

We mentioned heatsinks before. 
They are essential if you are dealing 
with components which may be dam- 
aged by high temperatures. Heat that 
would otherwise flow the length of 
the lead is shunted to the heatsink 
and the component kept cooler. 

Most small parts, including semi- 
conductors, can be soldered safely 
without a heatsink, provided the usual 
60/40 solder is used and the joint made 
quickly. 


Lets start soldering! 


Now let’s look at the actual tech- 
nique of making a good solder joint. 
First and foremost, the parts to be 
soldered must be clean — oxidation of 
component leads and PC board tracks 
is one of the main causes of poor sol- 
der connections. 

Sometimes we have to use compo- 
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nents that have been stored for a long 
time or for some other reason do not 
“tin” easily. And believe it or not, many 
a solder joint has failed simply because 
the clear insulation on the wire (eg, on 
coil wire) was not scraped off. 

The idea is to get the surfaces me- 
chanically and chemically clean by 
removing oxides, sulphates and other 
substances that may come from han- 
dling or from the atmosphere. 

Bright copper (and bright tinned 
copper) solders very easily. Oxidised 
copper and tin does not. 

Wiping with a clean rag will often 
do the job. Stubborn cases may need a 
touch of fine emery paper or even 
scraping with a blade — but beware of 
too much abrasion if you are dealing 
with plated components. 

The wires should be bright and shiny 
before soldering. If in doubt, do a “trial 
run”, pre-soldering the wires to see if 
the solder takes properly. If it doesn’t, 
you don’t have much of a chance of 
making a good soldered joint. 

The main point to keep in mind is 
that both of the parts to be joined must 
always be raised to a temperature 
above the melting point of the solder. 
Ideally, the tip. of the soldering iron 
would be applied to both parts, left for 
the necessary short time and then the 
solder wire (with its resin core) ap- 
plied. 

The resin melts, spreads across the 
surface with a cleaning action, fol- 
lowed by the molten solder. The sol- 
dering tip is then removed and the 
solder solidifies to give a sound me- 
chanical and electrical joint. 


If, as is the case with most modern 
small components, they wet very eas- 
ily with the molten solder, it is OK to 
place the solder wire across the parts 
to be joined, and apply the iron to the 
solder wire which then melts and, by 
conduction, raises the temperature of 
both parts to the necessary tempera- 
ture. This is exactly what we do when 
assembling PC boards: touch the joint 
with the solder wire, apply the iron, 
remove the iron, wait a sec and bingo! 

Just to get things into perspective, 
easy to solder metals include: gold, 
tin-lead, tin, silver, palladium and cop- 


per. 

Slightly harder to solder are brass, 
bronze, Monel and nickel silver, while 
metals that are difficult to solder in- 
clude Kovar, nickel-iron, nickel, steel 
and zinc. 

Metals that are almost impossible 
to solder without special techniques 
and/or equipment include aluminium, 
alloyed steel, chromium, magnesium, 
molybdenum, tungsten and beryllium. 

Some components may have tin- 
plated steel leads. The steel wire pro- 
vides the mechanical strength needed 
to support the component while the 
tin plating makes it easy to solder. 

Sometimes, and particularly in the 
case of high-density ICs, the coating 
of easy-to-solder material is only a 
few microns thick and gentle cleaning 
methods are required. If you remove 
the coating, it may be impossible to 
make a good joint at a temperature 
that is safe for the component. 


Other methods of soldering 


With the increasing complexity of 
electronic equipment, assembly meth- 
ods and soldering techniques have 
undergone a revolution. 


These two solder 
suckers from Jaycar 
are typical of spring- 

powered, low-cost 
models. On the left 
is an economy 
type with plastic 
body, while the 
one on the right 
is of metal 
construction. 
Both have high- 
temperature, 
replaceable 
Teflon tips. 
Powered solder 
suckers are 
also available. iw 
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Component and equipment manu- 
facturers go to enormous trouble to 
ensure that their products are easy to 
solder and reliable. Most of the ad- 
vances in soldering techniques have 
occurred over the last 40 years or so, 
in parallel with the increasing sophis- 
tication and reliability of semiconduc- 
tor devices. 

Before then, most components had 
wire leads and were strung between 
tag strips, switches, valve sockets and 
so on. Interconnections between vari- 
ous parts of the circuit were made 
with wires and, when there were a 
number of wires going in the same 
direction, they were made up into 
looms. 

The idea of having many of the in- 
terconnections made by conductive 
tracks on an insulating board (“printed 
circuit”, or PC board) made it possible 
to eliminate many of the wires and tag 
boards. Some of the earliest PC boards 
were made to accommodate valves! 

Initially, the sort of components 
used for tag board construction were 
the only ones available and they were 
used in PC boards by bending the 
leads and pushing them through holes 
where they were soldered, by hand, to 
copper tracks on the board. These are 
still used and are known as “through 
hole components” — see Fig.2. 

With this technique, the most ex- 
pensive part of production was often 
the hand-soldering operation. Indeed, 
high-quality equipment produced in 
small quantities with through-hole 
components is still hand-soldered. 


Wave soldering 


Wave soldering was introduced to 
allow consumer electronics items (eg, 
VCRs, radios and TV receivers) to be 
manufactured cheaply and in quan- 
tity. 

Before assembly, the areas of the 
board which are not to be soldered are 
coated with a “solder mask” which, as 
its name suggests, prevents the cop- 
per underneath being soldered. 

The boards, loaded with compo- 
nents (often by “pick and place” ro- 
bots) are then placed on a conveyer 
system. The components are on the 
upper side of the board with the leads 
pushed through the holes and point- 
ing down. The excess lead lengths 
may either be clipped off before sol- 
dering or left until afterwards. 

The conveyor draws the board over 
a bath which applies flux and then 
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COPPER TRACK 


A: THROUGH-HOLE ASSEMBLY 


CHIP COMPONENT 


SOLDER JOINT 


COPPER TRACK 


/ 
X 


PC BOARD 


B: SURFACE-MOUNT ASSEMBLY 


Fig.2: through-hole assembly and surface-mount assembly techniques. Note 
that surface-mount assembly usually requires special equipment. 


over a heater which brings the under- 
side of the board and the component 
leads up to a temperature just below 
the melting point of solder. From there, 
the board moves over a bath of molten 
solder which is pumped to form a 
wave of the liquid. 

The crest of this wave comes in 
contact with the underside of the PC 
board, which stays in the wave just 
long enough for the tracks and the 
leads to reach a temperature above the 
solder melting point. Solder then flows 
over the tracks and leads and com- 
pletes the joints. 

Finally, the conveyor takes the sol- 
dered board away from the solder bath. 

Sometimes the board is simply al- 
lowed to air-cool but there are some 
processes which actually drop the 
whole PC board into a bath of cold, 
fresh water. This has the added fea- 
ture of “shocking” the soldered joints, 


E 





COPPER 





revealing any weaknesses or poorly 
soldered joints. 

If the component leads have not 
been pre-cut, the cooled board is then 
taken through a saw which trims all 
the leads to the required length. 

For wave soldering to succeed, flux, 
preheating and solder flow adjust- 
ments are all critical. The board itself 
must also be carefully designed so 
that solder bridges do not cause shorts. 
It takes experience to get good results. 


Reflow soldering 


Another technique called reflow 
soldering is used where complex cir- 
cuitry and high volume are involved. 
(Did anyone mention computers?) 

This makes use of special “surface 
mount” components and requires a 
substantial investment in plant and 
operator training. As such, it is not a 
technique that’s suitable for home con- 


Fig.3: solder works 
by combining metall- 
urgically with the 
surface of another 


LAYERS _ thin, brittle inter- 


CugSns >) VERY THIN 
INTERMETALLIC metal to form very 
Cu3Sn 


metallic layers. It is 
these layers which 
actually form the 
electric and mech- 
anical connections 
in the soldered joint. 
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If you’re worried about 
fumes from soldering, this 
powered fume filter from 
Altronics could be the 
answer. It is designed to 
suck the air in from around your 
work and filter it, so you dont 
breathe in the fumes. 


struction but it should be mentioned 
that there are special hot-air-flow hand 
tools available for attaching and/or 
replacing surface-mount parts. 

Increasingly, there are components 
that are available only in surface- 
mount versions and the serious home 
constructor may well wish to use them. 
Mostly, they are smaller than similar 
through-hole components and keen 
eyes (or a good magnifying glass!) and 
steady hands are needed to place even 
a small number on a PC board. 

For professional assemblers, a wide 
range of resistors, capacitors, transis- 
tors and ICs is available. Indeed, most 
components are now available in sur- 
face-mount packaging and some ex- 
clusively so. 

In principle, the idea of reflow sol- 
dering is very simple. A paste made 
up of fine particles of solder and flux is 
placed on the tracks where the solder 
joints are to be made (probably tin- 
plated copper). The component leads 
are then placed in the paste, heat is 
applied from above and the solder paste 





T=) fo) dm -te) (ol-lalale| 


Looking through the PC board, with 
the components on the bottom, here's 
the lead ready for soldering. 
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melts (its flow being assisted by the 
flux) so that it forms a bond between 
the component lead and the track. 

In practice, it is somewhat more 
complicated than this. Three expen- 
sive machines are required: a screen 
printer, a pick-and-place machine and 
a reflow solder machine. 

The paste is applied to the PC board 
by a screening process similar to that 
used to screen-print signs or T-shirts. 
The screen may be made of metal 
rather than silk in order to maintain 
precise dimensions and handle the 
solder particles mixed with the flux. 

The paste is thick enough to keep 
the components in place while the 
board is transferred from the pick- 






and-place machine to the reflow sol- 
der machine. 

A PC board may have hundreds (if 
not thousands) of components, each 
of which has to be placed in an exact 
position. Often, polarity is important 
as well. The components are supplied 
on acontinuous tape that is wound on 
a reel — maybe several thousand com- 
ponents on each reel. The machine 
can usually handle a number of reels 
at the same time, pick the compo- 
nents from the tapes and place them 
in precisely predetermined positions 
on the board. 

In the solder machine, the carrier 
moves the board slowly through the 
several stages of the process. The time 


SOLDER WAVE 


WAVE SOLDERING 


Fig.4: the basic principles of wave soldering — see text. Compare this with 
the wave soldering system shown in the photo on the facing page. 


HOT AIR 


BEFORE HEAT 


1 
1 
1 

vv 


COPPER TRACK SOLDER PASTE 


\ CHIP RESISTOR ai 


i 
is 
I 

vv 


AFTER HEAT 


SOLDER JOINTS 


/\ 


COPPER TRACK 


SMD IC / 
\ pcroarn 


REFLOW SOLDERING 


Fig.5: reflow soldering doesn’t use a soldering iron at all - temperature- 
controlled hot air is used to melt the solder “paste” applied to the 
component and copper tracks to be soldered. The board passes through 
the hot air, the solder paste melts and presto — a soldered joint. 


Notice how the tip is applied to both 
of the bits to be soldered at once and 
not to the solder? 





Here’s what you're aiming for: a 
bright, shiny fillet-shaped solder joint 
which has taken to both surfaces. 
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taken for it to emerge complete and 
soldered is in the order of 10 minutes. 

During the first few minutes, the 
board is raised to a temperature of 
about 100°C and held at that tempera- 
ture to ensure uniformity. At this tem- 
perature, the flux surrounding the sol- 
der is activated. 

Further into the machine, the board 
is brought up to a temperature of about 
170°C and held again, to make sure 
that the heat distribution is even. 

The board then moves on via the 
conveyer to the soldering phase where 
the temperature increases to around 
215°C (30°C above the melting point 
of solder) and held at this for a period 
that can be from a few seconds up to 
one minute, depending on the com- 
ponents. As it mover further along, 
the assembly is allowed to cool natu- 
rally and comes out of the machine 
only a little above room temperature. 

There are a several different meth- 
ods currently used in the industry to 
provide the heating but the general 
trend is to use a forced hot-air flow. 

Not only does the time and tem- 
perature of the reflow soldering proc- 
ess have to be carefully controlled but 
the design of the PC boards requires 
considerable care and experience. For 
example, the solder pads used for sur- 
face-mount components have to ex- 
actly match the components. Provided 
this is done, the surface tension of the 
molten solder will pull the compo- 
nents into their exact positions dur- 
ing soldering. 


SMDs for the hobbyist 


At this point, it is appropriate to 
consider the idea of soldering surface- 
mount components when they are 
used in home projects. For ICs and 
transistors, where there is a short lead 
with some flexibility, a very fine sol- 


“Dry” jointno. 1... 


SOLDER FORMING 

‘BLOB' ON LEAD 

(BUT NOT BONDED AT ALL 
TO THE PC BOARD PAD) 





Oh no! The solder hasn’t taken to the 
PC board track at all — it’s just made a 
blob on the lead. This is a “dry” joint. 
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Here’s wave soldering in action. The PC board is carried along over the solder bath 


by a conveyor. At one point, the solder is forced up in a “wave” so that the bottom 
of the board passes through it. The components and copper tracks are soldered 
and the board then emerges from the bath. Photo: Ohio State University. 


der tip and a steady hand can result in 
good work. 

The problem arises with surface- 
mount resistors and capacitors, most 
of which have a ceramic base. You can 
usually solder one end of the compo- 
nent to the PC board with no prob- 
lems but when it comes to soldering 
the other end, the cooling process 
places the component in a state of 
mechanical stress. This raises and the 
possibility of breaking the ceramic 
body and hence ruining the part. 

This stress does not occur when 
both ends of the component cool down 
together. Be aware of this problem if 
using an ordinary soldering iron to 
attach surface-mount components: al- 
ways Check each component after it is 
in place. 

SMD resistors and capacitors have 
the advantage of low series inductance 
(important when working at VHF and 


“Dry” joint no. 2... 


Here’s another type of dry joint. Some 
solder has taken to the PC board but 
only flux has stuck to the lead. 





UHF) but when this is not a considera- 
tion, it’s usually easier to stick to com- 
ponents with leads. 


Health considerations 


Finally, areminder: solder contains 
lead and lead compounds are poison- 
ous. There does not appear to be any 
hard evidence that people doing occa- 
sional hobby or service work are ex- 
posed to any real health risks although 
on production lines, an exhaust fan is 
often used. 

Commonsense would suggest that 
you avoid breathing the vapours given 
off when soldering. Likewise, fumes 
from molten flux should also be 
avoided. 

Finally, always wash your hands 
after soldering, especially before eat- 
ing. Provided you follow these simple 
precautions, you should have nothing 
to worry about. sc 


A brittle joint... 


Not a “dry” joint but one destined to 
fail. It is brittle because something 
has moved as the solder hardens. 
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This circuit 

















The PICAXE circuit this month approximates 
animal breathing and heart beats to such an 
extent that it seems almost alive! 


HIS PROJECT AROSE while 

discussing heart and breathing 

rates with a sports medicine 
workmate. It quite convincingly gen- 
erates both “heartbeats” and breath- 
ing sounds that alter with tempera- 
ture, 

Left in a darkened room, it could 
easily convince the gullible that it’s a 
robot taking a snooze! 

For the medics (and non-medics) 
amongst you, the three variables wide- 
ly known as TPR (Temperature, Pulse, 
Respiration) are perhaps the most fun- 
damental “what’s up with the patient” 
nursing vital signs measure. As an 
example, check your own pulse and 
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breathing rates, both while exercising 
and relaxing. 

The “heartbeat” LED effect is quite 
entrancing, since it slowly increases 
in brightness to a maximum, then 
fades away again to darkness. 

A normal flashing LED of course 
just turns on and off , with no dim- 
ming action. The beating action here 
looks most eye-catching in compari- 
son. 

It could even be used as a status 
light in a more professional applica- 
tion, perhaps to add a “human touch” 
to some otherwise bland piece of 
equipment. You may even feel more 
affectionate towards your photocopier 





by Stan Swan 


if it was fitted with one of these 
heatbeat circuits! 

Incidentally, while this is a quite 
simple, indeed simplistic, type of 
project, it does point towards some of 
the “grown up” uses for this type of 
circuit in the real world. Many de- 
vices use visual and aural indicators 
to help us humans quickly work out 
what they are doing — you can easily 
envisage this type of circuit being 
adapted for such a purpose. 


The sensor 


The sensor used — a negative tem- 
perature coefficient (NTC) thermistor 
—has aresistance that decreases as the 






-Even the one-eyed cat was 
convinced... it was fascinated 
by the breathing sound but 
couldn’t.quite find the person 
to whom it was attached. 
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temperature increases — and vice versa. 

This action is, of course, similar to 
an LDR as we used last month — (low 
resistance in bright light, high in dark- 
ness). However, thermistors have noth- 
ing like the rapid response or resist- 
ance range of an LDR, so the effects 
are somewhat slower and less dra- 
matic. 

Typically, an NTC thermistor such 
as the 100kQ @ 25°C type used here 
(Dick Smith Cat. R-1895), shows a 
resistance of about 300kQ near 0°C, 
reducing to about 30kQ when warmed 
to 50°C. 

A suitable voltage divider network 
again exploits this so that a varying 
voltage from the thermistor is fed to 
the pin 1 I/O channel input — see 
Fig.1. 

Suitable juggling of the “top half” 
resistor to 15kQ yielded some six dis- 
crete steps over a 0-50°C temperature 
range. If you use thermistors other 
than the 100kQ @ 25°C type specified 
here, you may have to alter this resis- 
tor — a resistance wheel greatly eases 
the fine tuning. 


Pulse width modulation 


The PICAXE-08 can output a Pulse 
Width Modulation (PWM) signal that 
effectively generates analog voltages 
(0- 5V) from digital inputs — in effect a 
simple Digital-to-Analog Converter 
(DAC). 

Rather than a neat train of fixed 
width pulses, a “noisy” jumble of 0s & 
1s is produced instead. However, the 
overall ratio of highs to lows is as 
specified by the duty cycle. 

Quite elegant uses of this analog 
output can result, such as capacitor 





—— 


Once again, we’ve made a few changes (for clarity) from the PICnic box photo above 


CON2 (TO PC 


DB9 SERIAL PORT) 


~Y 


Sf PICAXE HEARTBEAT 


CHANNEL 0: OUT ONLY 
CHANNEL 3: IN ONLY 
CHANNEL 1: ADC ALSO 


Fig.1: without wanting to sound repetitious, you can instantly see the 
similarities between this month’s circuit and the previous two: a thermistor 
replaces the LDR in the input “voltage divider”. 


charging (and refreshing) to a desired 
level but the “heartbeat” use here just 
illustrates the PWM action and syn- 
tax. (PWM will also be used in a later 
PICAXE circuit involving a small DC 
motor driven via a transistor). 


The program 


Perhaps the most obvious program 
need is to prevent the LED action 
briefly halting while the piezo sounds. 
It’s rather like your heartbeats ceasing 
when you breathe! “08s” execute pro- 
gram instructions sequentially, so this 
may be hard to overcome, however. 

Ample memory space is left for your 
own tweaking, with any number of 
refinements possible! Wider tempera- 
ture ranges can be organised by a warm 


iy i 
te} 


— 


to the Protoboard layout at right. Follow the layout and you shouldn’t go wrong! 
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lamp or cup (try to keep water drops 
off the electronics of course) or by 
placing the unit in the fridge. 

Be sure to alert your family first 
though, to avoid “there’s something 
breathing in the fridge” concerns. 


Footnote 


Some users report PICAXE program- 
ming may be unreliable using fresh 
battery packs, since the upper 6V op- 
erating voltage may then be signifi- 
cantly exceeded. 

Removing a cell or two, so that only 
4.5V or even 3V is supplied, seems to 
overcome this problem. 


See over for program listing. 
PIEZO 








1/O CHANNELS 
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Some more references 
and parts suppliers 


. http://picaxe.orcon.net.nz — author’s 
enthusiastic PICAXE-08 web page. 


. http://picaxe.orcon.net.nz/heartled.bas - 
program listing to copy & paste. 


. http://www. healthmedialab.com/html/ 
president/mckin3.html 
- a fascinating 1901 TPR chart of then US 
President McKinley, 
recorded while he was hospitalised with 
gunshot wound complications. 


4. SILICON CHIP, February & March 2003 - 
introducing PICAXE 
circuits. 


5. WWW.cpemma.co.uk/pwm.html 
— typical of web sites explaining PWM. 


6. Dick Smith Electronics stock 100kW/25°C 
NTC thermistors - Cat. R-1890 or R-1895. 


7. Dick Smith Electronics have large (heart 
sized?) 10mm red LEDs - 
Cat. Z-4060. 
. Oatley Electronics 
(www. oatleyelectronics.com) 
and Microzed (www.microzed.com.au) 
now stock PICAXE-08 ICs and many 
accessories. 





PICAXE-08 COMMANDS USED THIS MONTH: PWM 


PWM syntax takes the basic form — PWM pin, duty, cycles 
(duty & cycle can be program variables or constants). 







—s 





Pin refers to the PICAXE 1/O output pin (0 ,1, 2, 4). 


Li) 






Duty (0-255) specifies the analog level desired (0-5 volts). 


ow 











Cycles (0-255) specifies the number of cycles (~5ms) delivered. 





Example: PWM 1, 100, 8 refers to the pin 1 I/O channel, 100/255 
duty, 8 cycles (ie, 100/255 = 39% duty cycle; hence 39% of 5V = 
1.96V output). 

















BASIC PROGRAM LISTING 
(This can also be downloaded from http://picaxe. orcon.net.nz/heartled. bas) 



























‘Demo PWM “Heartbeat/breathing “ PICAXE-08 April.03 SiChip Ver 1.0 14th Feb.03 
‘Best assembled & tested with solderless “PICNIK” box as detailed SiChip Feb.03 

‘ Refer http://picaxe.orcon.net.nz for background info & potential of PICAXE-08 
‘Extra parts = 100k NTC thermistor (DSE R-1895),Red LED, 1 x 15k ,1 x 330 Ohm 
‘NTC can be moved off board, but water proof(epoxy/hot melt glue ?)if outdoors 
‘New commands here = PWM , SOUND 255 (=hiss), 

‘ Ref.PICAXE prog.editor.pdf help files,& BASIC Stamp 1 manuals for insights 

‘via Stan. SWAN (MU@W, New Zealand) => s.t-swan@massey.ac.nz <= 


























‘ Byte bO= NTC measure-increases as temp rises b1= loop counter 0-255 
‘Variables b2= divided NTC measure (approx.= R) b3= “heartbeat” delay 
b4= loop counter 1-6 to give suitable pulse/respiration ratio 





‘ 





‘Lines beginning ‘ are program documentation & could be ignored if need be. 
‘Program available for web download => http://picaxe.orcon.net.nz/heartled.bas 


DA Bemreatres oer Sy I ad 


Microzed~) 
Computers 


EMBEDDED CONTROLLERS 
AND ACCESSORIES 


<CONTINUE. > 
















heartbeat: ‘LED/PWM thermistor resistance monitoring routine 


“approximates human TPR heartbeat & breathing! 


for b4=1 to 6 ‘cycle heartbeat loop so approx 10 breathes/min 
readadc 1,b0 ‘low res.read NTC value via 15k voltage divider 
“sub zero temps may give b0O=0 & beating ceases! 
b2=b0/4 ‘ divide for a conveniently smaller step value 
debug bO “ show variable NTC value(s) to attached PC VDU 







he am a) eng | Cf fae Leen ff Saal oa 


PIC, PICAXE, mEL, 
ATOM, & Various 
























for b1= 0 to 255 step b2 “counter loop so LED has multiple PWM cycles 
pwm 2,b1,1 ‘PWM pin 2 LED one cycle increasing pulse width 
next b1 ‘ effect is a pleasing surging brightness increase 











Components 
ALL IN STOCK 







for b1= 255 to 0 step -b2 “When warm b2 decreases so step less/beat faster 
pwm 2,b1,1 ‘PWM pin 2 LED one cycle decreasing pulse width 
next b1 “gives a fading brightness instead of sudden off 







b3= 100/b2 *10 ‘“invert” NTC b2 value & limit to a useful range 
pause b3 ‘delay decreases as temp rises 
next b4 ‘continue heartbeat loop until time for breath! 











MicroZed Computers 


Tel: (02) 6772 2777 
Fax: (02) 6772 8987 


WebLINK: 
www.microzed.com.au 










sound 4,(255,80) ‘inhale = breathe in “hiss” approx. 1sec 
pause 400 “hold 400 millisecs (seems ~normal ?) 
sound 4,(255,40) “exhale = breathe out “hiss” approx. 1/2 sec 





















goto heartbeat “repeat routine 
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Al of our panels are 
amorphous, aluminium 
framed, backed $199 


and water-proof. 
2W 315X162 X 19... § 
AW 315 X 315 X19... | 



















14W 315 x 925 x19 io p This new cooler / heater assembly includes a 90mm fan, 
aoe EDs | heat-sink, 65deg. thermal cut-out switch (used when| 
This easy to assemble kit is designed tape heating), spacer block and a 50W Peltier device. Just cut a 


‘ hole in your ESKI or insulated cooler box & fit an aluminum| 
effi ‘ficiently ‘charge batiorigs from solar cells. It has charge / discharge indicator LEDs. Kit plate or heat-sink (not supplied) to this assembly to turn 


contains PCB Bluse! all on-board components. KIT PRICE: (KOO8B) $15 your ESKI into a fridge for the car or boat. requires 12VDC! 


I AME T:This kit uses 10 Ultra-bright LEDs (equivalent to around 6W/SPecial intro price of only $33. (pelt). 
eandaecattl with far less current drain than normal incandescent light bulbs but with a “lll 
brighter, whiter light. It uses a constant current circuit & draws 120mA. (This means is your 
get many more hours of light with a smaller & cheaper battery & solar cell. Kit contains aJ/12VA 
small PCB, 10 White Ultra-bright LEDS & all on-board components. Easy to assemble. 10 
LED Kit sie (K199_ a0) 


12V/ AT ’: Fresh stock batteries, now is the time to pic 
upa fea baegaln’ 2 6kg, 1 50 x (65 X 92mm. n(PB6) $25 each 








k|12VAC (We have a suitable 
plug-pack available for 
just$6). Pumps a head of up 
to 500mm at 300L p/h viaa 
8mm outlet. (PP1 














/ 













This new item has the original head- 
set removed. It can be returned to its| 
original use by adding aheadphon' 
set and microphone(see below). 
Features include small size (50X30 
X20mm), VOX gain control and TO 
PTT /VOX switch (ICM01)$3 


'EINEW 6mm MINI 

=i j > |ELECTRET MICROPHON 

precipice Recover this mini electret micro- 

12V 7AH NDER: There are 4 phone and other parts from this 
main components to this NOKIA 5110/6110 personal 

system, 2W Solar Panel, hands free kit (or use them as is). 

Switching Solar Regulator kit, snaps apart in just seconds. Don't 

P lpay $3 or more for just one, 

"Our price... 6 for $2 





















SEALED LEAD ACID 
BATTERY 








Kits. This combination of solar 

panel, charger and battery will 
‘or just $2 power 1 of the LED lamp kits for (NEW) STEREO HEADPHONES; 

You can upgrade. froma 2Wtoa over 7hrs with only 5Shrs_of|Stereo headphones in 

4W panel in your Solar Lighting sunlight. Central Australia|Sealed plastic bags 

System . (SL4W) total receives around 10 hrs per day. |as Supplied by the 

price.$124 (SL2W): $99 manufacturer to 


‘Ansett airlines. 
LOTS OF AMAZING OPTICAL BARGAINS These have an unusual 
HIGH POWERED LEDS, LASERS WAI 






















2 connector that is nn on 





ngerous!!! new neodymium ra . Boeing aircraft: § 
er edlesder ceri ge AIN LED Dew to popular request we have introduced some vosFRYER CONTROLLER: These could | be used as is 
TORCHES, ALL ARE AROUND 8 TO 10 Cd. smaller magnets to our range similar to those usedin or with a PC to control the 4 high current outputs on the 
WHITE ...$7 RED...$4 BLUE ...$6 magnetic therapy etc. _10mm$6.00... 10 X PCB (Schematic for the output section supplied). These 
GREEN ...$6 Smm$1.20... 10 X 3 mm$0.70... 7 X 3mm $0.55... 7 X items are full of useful bits like Sprecher & Shun 
All of the following are up to 10cD, 20mA max and 29777 80-45... 3X2mm $0.26... 3X 1.5mm$0.20. Contactor CA-9-10. 15VA 240V Transformer 0/ 6.3/ 7.5/ 























8.5/ 9.5/ 12.5/ 15 Secondary, PCB 170mm x 140mm with: 


A ETOM ARS. 5 x H100S12-1-C Millionspot Rly, 5 x Diode bridge 1A, 2x 


Kit contains suitable plug-pack PCB & 4 , 







LEI ECIAI some components to experiment with Diode bridge 5A, 4 x High current Triacs TPDV1240, 5 x 
Sane rene atlases & all other onboard components inc, Opto isolator 4N25, 4 x 44Q,VeltAC 0.047 caps, 1 x Mains 
10cD White...$2.00 ea Red...80c ’ ..70¢ the PICAXE chip. What you see in 16 IDC plug, Ziload 
sppirak PINE coene . the picture is what you get. Features way IDC plug, Zilog J 
Sreen...52/10 ce seemed UVLED s ..$1.60 include socketfor bf Z86E2304PSC : 
Petits hil Bea lla " the Picaxe & larGe” Fees Serer nad 
eh Ml ia .___ tinned copper pads |e : \ IL, righ power 
These use a very bright UV LED. Check Australian withcomponent . : : Piezo, Caps, IC's 


currency for counterfeits by looking at the hidden UV Hila 
printing on them. ...$4.50 holes. vee sensi 50" 
Extra AG13 batteries ...15c as used in the key-chains, P 
3 rag Extra AG3 Datteries.. ‘6c as usedi in 1pens, 4req. The ‘PICAXE ‘processors use a RIS. 
Instruction Set Controller ) system, and 
Pack ines ‘total of 103 ‘opto. ‘sentloonduciors. 91 various are easy to program. Itis said to be like a 
colours & types of visible LED's, 1 x IR LED, 6 x Photo- Basic Stamp clone in single chip. $5.50ea 
transistors, 2 x high speed PIN photodiodes, 1 x HC3121R Lots of info available on the Internet. We 
Receiver a bets a (K147) $10 each pack may have other PICAXE chips in the futures Allofthis forjust $44 
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VINTAGE RADIO 


By RODNEY CHAMPNESS, VK3UG 





The AWA R154 Battery Console 


Intended for use in country areas without mains 
power, the AWA R154 battery console was first 
sold in 1935. It operated from three different 
battery types and there were no less than 11 
battery leads to hook up to the chassis. 


Back in April 2001, I wrote about 
Keith Lang, an enthusiastic vintage 
radio collector in Western Australia. 
Recently, I had a chance to renew our 
association during a trip to the west in 
late 2002. 

Keith has many fine examples from 
the bygone era of Australian-made ra- 
dios. I asked him which set was his 
favourite, to which he replied: “I have 
no particular favourite but my favour- 
ites are the Australian made sets”. 


The AWA R154 


One of Keith’s favourites is an the 





The AWA R154 receiver featured a large round dial mechanism. It not only 


AWA R154 console that takes pride of 
place in the lounge room. This set 
(and the re-badged Bandmaster 365B 
version) appeared on the market in 
1935. It had an RF stage and as such, 
was intended to operate in remote 
country areas. 

The R154 and sets like it used a 2V 
lead acid accumulator (A supply), 
three 45V batteries (B supply), a 9V 
tapped bias battery and a 4.5V bias 
battery (C supply). It was a bit of a 
nightmare connecting all the batteries 
into circuit, as in this case there were 
11 leads. Thankfully, they were all 


indicated the tuned station but also the tuned frequency (in kilocycles) and the 


wavelength (in metres). 
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labelled (see photo). 

For the unwary owner, there was 
the ever likely chance of connecting 
the leads incorrectly, with the possi- 
bility of burning the valve filaments 
out. The 2V cell (battery) was charged 
as necessary by the mechanic at the 
local garage, while the B and C batter- 
ies were simply replaced when they 
went flat. In practice, the 2V cell had 
to be recharged several times before it 
became necessary to replace the B 
and C batteries. 

In fact, the C batteries often lasted 
their shelf life, as negligible current 
was drawn from them in most receiv- 
ers. 


No mains power 


Not many farming communities had 
access to the 240V AC mains supply 
back in 1935. This meant that, once 
outside the perimeter of the town- 
ships, you were very much on your 
own when it came to providing elec- 
trical power. The “well to do” often 
had their own power supplies which 
usually took the form of a 32V lighting 
plant. However, most farmers couldn’t 
afford that luxury, hence the use of 
battery receivers. 

For example, my parents lived about 
4km from the nearest town with 240V 
AC power. This meant that, in 1948, 
when they replaced their “Wimmera” 
console (similar in power require- 
ments to the AWA R154), they chose a 
6V HMV vibrator receiver. 

In fact, my parents relied on kero- 
sene lights until they installed a 32V 
lighting plant in 1949. But even at that 
stage, not many 32V sets were avail- 
able and most people either relied on 
battery sets such as the R154 or the 
later vibrator powered sets. 


R154 circuit details 
Fig.1 shows the circuit of the R154 
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restoring. 


Right: this photo shows Keith’s fully restored AWA R154 
console. This particular unit has been converted to mains 
operation, to avoid battery hassles (see text). 


— itis quite conventional with one or 
two unusual quirks. 

For example, the tuning gang is 
mounted on rubber insulation which 
isolates it from the chassis. This is 
necessary because the gang is nomi- 
nally at -4.5V with respect to the chas- 
sis (this is the bias applied to the two 
34 valves). AWA did this with a few of 
their sets but the reason for this and 
its advantage, if any, is unknown. 

The various stages within the re- 
ceiver have the appropriate voltages 
applied to them via taps on the battery 
supplies. There is very little in the 
way of decoupling between stages but 
the receiver is stable in its operation 
just the same. That so little decou- 
pling was used is an indication of the 
relatively low gain of individual 
stages. In addition, the battery supply 
itself was used as a decoupling me- 
dium. 


RF stage 


The input stage is a conventional 
tuned radio frequency (RF) stage us- 
ing a 34 valve, followed by a1A6 asa 
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Above: the top of the set carried the controls and dial 
scale. The set is a good performer and is well worth 





converter. It covers the tuning range 
from 550-1500kHz, as can be seen on 
the dial scale. 

The intermediate frequency (IF) 
stage operates on 175kHz and uses 
another 34 as the amplifier. The IF 
output is then fed to a 30 triode which 
is used as a diode detector. Its output 
is applied to volume control R4 and 
from there to a 32 which functions as 
the first audio amplifier stage. This is 
then followed by a 33 audio output 
stage, which gives about 0.5W of out- 
put — quite adequate with an 8-inch 
loudspeaker mounted on a substan- 
tial baffle board. A tone control (R9) is 
included between the 32 and the 33. 

The purpose of R2 across the vol- 
ume control is not clear at first glance. 
Usually, the C battery positive goes 
directly to chassis as happens with 
the bias battery (a). However, this set 
has two bias batteries and the second 
one (b) applies -4.5V to the front end 
of the receiver as a standing bias via 
R2 and R4. 

In operation, the detector develops 
a negative voltage across R3 and R4 





that increases with the signal strength. 
This voltage is effectively in series 
with the bias voltage and so the RF 
and IF valves have their amplification 
controlled via the automatic gain con- 
trol (AGC) circuit. 

Apparently, designers hadn’t solved 
the problem of minimising the number 
of batteries and tappings on the batter- 
ies at that stage. As mentioned earlier, 
there are 11 battery leads in this set — 
a recipe for disaster in the hands of 
non-technical users. 


Restoring the R154 


There’s no risk of the chassis falling 
out of the cabinet in this set — it’s 
secured in place using 6mm-diameter 
bolts! Before removing the chassis, 
it’s first necessary to remove the knobs, 
the various battery cables and then 
the chassis mounting bolts. 

Because the chassis is mounted al- 
most vertically, removing the last bolt 
(or refitting the first bolt) can be rather 
difficult. The way around this is to lay 
the set on its front on a blanket. That 
way, the chassis will remain in place 
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Fig.1: the circuit diagram for the Bandmaster 365B is the same as for the AWA R154. The set used six valves: a 34 
RF stage, 1A6 converter, 34 IF amplifier, 30 detector, 32 first audio stage and a 33 audio output stage. 





when the last bolt is removed and it 
can then be lifted out. 

Keith found that the antenna coil 
had been destroyed by lightning and 
so it had to be replaced. The original 
one was unavailable, so a midget Q- 
Plus car radio type was fitted inside 
the original coil can. The set works 
very well with a short antenna. 

The 1A6 converter was also faulty 
but its replacement wouldn’t work ei- 
ther. As a result, Keith decided to 
replace it with a 1C6, which worked 
reliably. According to Keith, the 1A6 
was always an unreliable valve and 
the 1C6 was designed to replace it. 

Some of the valve shields were also 
missing and the correct ones were 
unavailable, so it was necessary to use 
whatever would fit. These will be re- 
placed further down the track if the 
correct shields can be obtained. 

Another job involved the loud- 
speaker which had quite a few holes 
in its cone — presumably due to silver- 
ff ct | fish. These were repaired by sticking 
This rear view of the chassis shows some of the non-original valve shields that medical paper tape over each hole or 
had to be pressed into service to complete the restoration. tear, then gluing from the back with 
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stations. 


scale showing the setting. 





water-based craft glue. 

Unfortunately, the silverfish had 
also attacked the outer rim of the cone. 
This damage was fixed using pieces of 
tissue paper which was covered with 
glue and rolled into shape around the 
outer rim of the cone. 

The speaker baffle was also replaced 
but had not been finished at the time 
of writing. The baffle should be matt 
black in colour and a variety of fin- 
ishes can be used here — either matt 
black paint in a pressure pack, or black 
boot polish or even good old-fash- 
ioned stove polish (eg, Busy Bee and 
other brands). 


Cabinet restoration 


The cabinet needed some attention 
too. Keith has not had good results 
with paint stripper and prefers to re- 
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| 
Introduced in 1947 as the “Time Spot”, this unusual 5-valve 3-band 
radio featured an 8-inch Plessey speaker and aclock-timer unit (lefthand 
dial). The set is actually a Goblin Model CR and was made by the British | 
Vacuum Cleaner Company (England). It was obviously intended for | 
export to Australia, as the dial scale is embossed with Australian 
| 


The clock setting was activated by a shaft at the rear and by a large- 
diameter thumb-wheel on the front (between the two round dials). A 
similar wheel was used for the volume control, a peephole in the dial 


This particular unit was been fully restored by its owner, Maxwell 
Johnson, Kingston, Tasmania. (Photo: Ross Johnson). 


Photo Gallery: Goblin M | 
Ge Mantel Radio 


| 


move the old finish mechanically us- 
ing a sharp paint scraper and a sander. 
You have to be careful when doing 
this though, otherwise the thin veneer 
will be sanded through. 

Once the sanding had been com- 
pleted, black Wattyl Craftsman tradi- 
tional interior wood stain was used to 
highlight the edges (as had originally 
been done). The cabinet was then 
sprayed with clear lacquer to get the 
fine finish apparent in the photo- 
graphs. 

Unfortunately, the set came with- 
out knobs so Keith fitted some gen- 
eral-purpose AWA knobs which 
should be similar to the originals. 


Alignment 


The alignment of the receiver was 
accomplished without any problems. 
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The chassis was mounted vertically in the cabinet, above 
the baffle (not the original) and the loudspeaker. Note the 
bunched battery leads and the added AC power supply (in 


the black box on the righthand side). 


The plate tuning trimmer in each IF 
transformer is at 135V with respect to 
the chassis, so care was needed to 
make sure that no short circuits oc- 
curred during the alignment proce- 
dure. 

By the way, this set is generally 
easy to restore, particularly under- 
neath the chassis. Everything is well 
spread out and there isn’t a lot under- 
neath the chassis anyway. If only this 
was true of other vintage radio receiv- 
ers — some of them can be quite diffi- 
cult when it comes to gaining access 
to various parts. 

Like many sets of the era, a large 
terminal board was used in this re- 
ceiver. The components are mounted 
in bulk on this board which is then 
mounted and wired into the receiver. 
Unfortunately, some of the compo- 
nents are mounted under the board, 
which is fine until service work is 
required. 

The leads running under these 
boards usually have to be carefully 
traced, as they don’t always go where 
expected. Unfortunately, the wiring 
in older sets was often run using just 
one colour, which made lead tracing 
more difficult. 

That said, only a few components 
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This unde 


r-chassis view of the R154 show the paucity of 
components and the ready access to the circuit. The only 
drawback is that some components are mounted on the 





underside of the terminal board. 


had been replaced over the life of the 
set and none in recent times. It says a 
lot for the reliability of most of the 
components. 


240V AC operation 


Although originally designed as a 
battery set, this particular set has been 
converted to operate on 240V AC. 
Keith says that even battery sets should 
be able to be used — even if the batter- 
ies to operate them are no longer avail- 
able. 

As can be seen in the photograph of 
the back of the set, a black box has 
been attached to the side of the cabi- 
net. This box contains a power supply 
that provides all the DC voltages nec- 
essary to operate the receiver from the 
AC mains. 

This particular supply was made 
from a kit but Keith has also made a 
number of supplies to his own design 
and all work well. The 11 power leads 
are wired to two plugs, so that they 
can be easily plugged into the power 
supply with no confusion as to where 
each lead should be connected. 


Summary 


The R154 (and the Bandmaster 365B 
clone) are sensitive receivers and the 


audio quality from them is quite good. 
They would certainly have looked the 
part in a 1930s or 1940s lounge room 
and there is much to like about them. 

There are also a few features I dis- 
like. First on the list is the great tangle 
of power supply leads from the batter- 
ies. 

The second feature I dislike is the 
“floating” gang. It appears to serve no 
useful purpose and makes for more 
complexity in manufacture. And third, 
I’m not too keen on the way some of 
the components have been mounted 
on the underside of the terminal board. 

Some of the valves may now be 
unobtainable for a set of this age, so 
substitutes may have to be used. For 
example, the 33 could be quite easily 
replaced with a 1D4 with minor al- 
terations to the voltages applied to it. 

A 1L5G could also be used if the 
valve socket was changed to an octal 
socket. 

Substitutes for other valves could 
be found as well. It is just a matter of 
checking which valves have similar 
characteristics to those requiring re- 
placement. 

Overall, these are good receivers 
which are well worth restoring and 
having in a collection. sc 
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DIY 300W car amplifier 
not practical 


A friend showed me a back issue of 
SILICON CHIP and I was interested in 
the specs for the 300W amplifier. Is it 
stable at 20? If not, is it a matter of 
doubling the output stage to obtain 
greater stability. I’m interested in 
using it together with a switchmode 
power supply ina car. (A. B., via email). 
@ We have not described a 300W 
amplifier although we did describe a 
350W Mosfet amplifier in 1994 — it 
was not suitable for 2Q speakers 
though. EA described a 300W ampli- 
fier back in April/May 1995 but again, 
not suitable for 2Q. Finally, a 300W 
module was published in EA in May, 
June & July 1980 but it also was not 
suitable for 2Q. 

In any event, if you are going to 
install it in a car you need a high- 
power inverter to produce the DC sup- 
ply rails of about +80V. By the time 
you do that it is definitely cheaper to 
buy rather than build. Have look at 
the car amps available from Jaycar. 


How to increase 
Multi-Spark voltage 


Iam interested in building the Multi- 
Spark CDI project from the September 
1997 issue of SILICON CHIP. I was won- 


DC supplies for 
headphone amplifier 


First, Ihave a small complaint. A 
lot of your kits do not specify (in 
advertisements, etc) what power 
supplies are required. A frustrating 


case in point is the headphone am- 
plifier from the May 2002 issue. 

It suggests that this kit is suitable 
as a general purpose headphone 
amplifier. My intent in purchasing 
was to adapt it to the output of my 
PC as a booster for my headphones 
but the requirement for +15V was 
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dering about modifying it slightly. I’m 
wanting to increase the primary volt- 
age from 300V to around 425V or so. 
Is this possible? The reason for this is 
to increase the output energy from 
45mJ. Most commercial units put out 
420V to 525V for the primary. (S. M., 
Invercargill, NZ). 

@ The voltage can be increased by 
another 75V using an extra 75V zener 
in series with ZD1-ZD4. We do not 
recommend going above this voltage 
as the capacitor is not rated for more 
volts. You will need to add about 50 
more turns on the secondary of T1 as 
well. 


Degaussing circuit 
explained 


Could you tell me the function of 

the dual posistor in a TV set as men- 
tioned in the Serviceman NEC TV set 
story featured in the September 2002 
issue? (C. D., via email) 
@ The posistor is a positive tempera- 
ture coefficient (PTC) thermistor con- 
nected in series with the degaussing 
coils around the periphery of the CRT. 
When cold, the posistor has a low 
resistance and this lets current flow in 
the degaussing coils. After a few sec- 
onds the posistor heats up, its resist- 
ance goes high and cuts off the de- 
gaussing current. 


not immediately evident from the 
kit packaging. Nor is it covered very 
well in the magazine article. I find 
this oversight more than a little vex- 
ing. 

Can you advise on a suitable kit 

etc, that could now achieve this 
requirement? (R. C., via email). 
@ It did not occur to us that people 
would want to use this project with 
a computer. However, if you can 
get access inside your PC you will 
probably find that you have +12V 
DC available and this could be used 
without any mods to the circuit. 





Speed controller for 
Meccano motor 


I would like to use your 10A 12VDC 
motor speed controller to run a 6V 
Meccano motor using the original 6V 
battery pack. Is it possible to modify 
this circuit to run off 6V DC? Failing 
that, do you have another project that 
can be modified for the task? (C. C., 
via email). 
® The 10A 12V motor speed control- 
ler cannot be used at 6V as the TL494 
requires more than that to provide its 
internal 5V reference. Our suggestion 
is to use is the Mini PC Board Drill 
Speed Controller described in the 
January 1994 issue of SILICON CHIP, 
with some slight modifications. 

The 9.1V zener diode should be 
replaced with a 5.1V type and the 
220Q resistor changed to 27Q 1W. 


Sound card 
interface is noisy 


I’ve recently assembled a sound card 
preamp kit from the August 1998 is- 
sue of Electronics Australia, with the 
intention to use it as an oscilloscope. 
After assembly, I’ve done all the func- 
tionality testing as per the instruc- 
tions, with the equipment working 
fine. 

The problem is that the preamp is 
putting out some form of background 
noise (ie, with no CRO probe con- 
nected), which seems to be generated 
in the preamp circuit. Unfortunately, 
this makes the unit unreliable. 

Would you be able to tell me if this 
was maybe experienced in the circuit 
built by Electronics Australia in Au- 
gust 1998 and if so, what did they do 
to rectify it? There is a paragraph in 
the article referring to the LM324 chip 
as noisy. Is this what I am seeing? 
Also, there is an instruction referring 
to fitting a higher performance TLO74 
quad op amp. Will this fix the prob- 
lem? (R. C., via email). 

@ Our sound card interface presented 
in August 2002 is far superior to that 
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presented in the August 1998 issue of 
EA. At the time of publication, we 
assumed that the kitset suppliers 
would automatically kill off the old 
project and present the new but it 
didn’t happen. 

Unfortunately, we do not know what 
problems were specific to the EA cir- 
cuit. If you want low-noise perform- 
ance, build the one published in SILI- 
CON CHIP. Note also that our article 
states that the “smallest voltage you'll 
be able to measure accurately will be 
in the mV range”. Our prototype had 
less than 1mV RMS noise but that will 
depend on your sound card and your 
computer. 


Speed alarm 
signal pickup 

You have probably been asked this 
a hundred times before but can you 
tell me if it is possible to connect the 
kit directly to the computer for speed 
sensing. I have a VP Commodore with 
analog display speedometer. The 
speedo is driven by pulses from the 
computer. What I would like to do is 
use this signal instead of the magnet/ 
coil method. (M. G., via email). 
@ Yes you can use the speed signal 
from the engine management system. 
The speed signal connects to the sig- 
nal input on the coil input terminal 
on the speed alarm. The second coil 
input (shield connection) is left open. 


Possible damage 
to 12V amplifier 


I have recently constructed the 12V 
Mini Stereo Amplifier kit (SILICON 
CHIP May 2001). It has a few problems 
when it is operating. With the bass 
control anywhere in the boost region, 
the speakers start to behave strangely. 
Occasionally and randomly the cones 
violently pull downwards, and at the 
same time all sound is lost for about 
half a second. 

If I pull out one of the RCA connec- 
tors (left or right channel) and have 
the sound coming out of just one 
speaker, when the other speaker pulls 
down, the one which has no sound 
coming through mimics it. There is 
also a lot of hiss produced, even with 
no input and the volume turned fully 
down. 

The treble control does not seem to 
make this phenomena occur and nei- 
ther does the volume. Even with the 
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Do DVD players control 6-channel output? 


The 6-Channel Volume Control 
in the March 2002 issue was of 
interest as I am at looking putting 
together a system with separate 
amps combined with a DVD player 
which has built-in decoding and 
separate 5.1 channel analog out- 
puts, as you discuss. However. I 
thought that at least some DVD play- 
ers controlled the volume out of all 
six channel outputs themselves (ie, 
using the DVD remote vol up/down 
buttons), thereby negating the re- 
quirement for the additional Vol- 
ume Control project. 

Am I missing something or do 
the DVD players only control the 
left & right channel output volume 
for 2-speaker use, and the 5.1 chan- 
nel outputs are all at a standard, 


volume very low and the bass high, 
the intensity of the “pull down” re- 
mains the same. 

In an effort to fix this problem, I 
have replaced IC1, the two 100uF 16V 
electrolytics, the two 2200uF 25V elec- 
trolytics and the 470pF 16V electro- 
lytic. This has partially solved the 
problem but not fully. I have a feeling 
that all of this occurred when I con- 
nected the amp to a car battery and 
the wire sparked and the fuse blew. I 
am now running the unit off a 12V 
3.4Ah SLA battery. (D. F., via email). 
@ It seems you might have damaged 
either the power amplifier or the op 
amps used for the tone controls. Per- 
haps changing the op amps will solve 
the hiss problem. 

Also the amplifier requires heavy 
gauge wiring for the power connec- 
tions between the amplifier PC board 
and the battery. Otherwise, the ampli- 
fier will exhibit a tendency to mute or 
“motor-boat” on loud signals, due the 
supply voltage dropping. The mini- 
mum to use is 7.5A rated wire. Re- 
place the supply leads before you do 
anything else, as this may fix the prob- 
lem. 


Electronic wind vane 
decoding problem 


Back in March 2000 you described 
an electronic wind vane with a 16- 
LED display. I have had the PC boards 


fixed level, that would normally be 
handled by an integrated 5.1 chan- 
nel amp/receiver? 

As you may have guessed, I 
haven’t acquired my DVD yet, only 
read a bit on the web and looked at 
some in the stores. (D. B., via email). 
@ As we understand it, at least 
some DVD players with 5.1 output 
can be made to control all channel 
outputs by going through the menus 
but as soon as you switch off, you 
lose the settings and you have to go 
back through the hoops again. It 
really is a big hassle. 

However, technology moves on 
and you would be wise to thor- 
oughly check the latest DVD play- 
ers. Maybe some do now have this 
facility in a convenient format. 





on hand for some time and have fi- 
nally got around to putting the project 
together. But one problem has me a 
little confused. 

At switch-on I am greeted with one 
LED, that being the North LED. Rota- 
tion of the Gray Code disk did not 
result in any other LED becoming illu- 
minated. A quick check of the A, B, C 
& D inputs found them to be all low 
which would explain the illumina- 
tion of the North LED. 

The voltages on the input lines were, 
on average, + 0.02V (not illuminated) 
and +0.9V (illuminated). The inputs 
appear to be going high but not high 
enough. The application of +12V to 
the inputs results in all the correct 
LEDs on the display board lighting, 
proving that the decoding is working 
correctly. 

There is around 3mA flowing 
through the infrared LEDs which ap- 
pears OK. Any ideas as to why this is 
happening would be greatly appreciat- 
ed. The IR LEDs I am using are DSE Z- 
3235 and Z-1956. (B.C. Ballina, NSW). 
@ The current to the infrared LEDs 
can be increased to provide greater 
drive to the infrared diodes. Use a 
470Q resistor in place of the 1.8kQ 
resistor. Also, change the 10kQ resis- 
tors for the infrared diodes to 47kQ, to 
allow a higher voltage when exposed 
to light. 

Make sure the LEDs and diodes line 
up for maximum light transfer. Also, 
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10A Speed 
Controller 


I constructed the 240VAC 10A 
Speed Controller from the Novem- 
ber 1997 issue and it works well. I 
initially tested it by dimming a light 
and later with an angle grinder. 

Everything is fine apart from the 
fact that there is around 39- 40V AC 
between the speed controller’s 
diecast case and the alloy blade 
cover of the angle grinder. I got the 
same result with a router. Is this 
normal? 

The angle grinder is double-in- 
sulated and does not have an earth 
connection. The case for the speed 
controller is fully earthed correctly, 
as described in the instructions. I 
haven't been game enough to touch 
it—Iam not sure whether or not the 


make sure the gap between the LEDs 
and infrared diodes is at a minimum. 


Kill switch for 
rev limiter 


I have built a rev limiter from the 
April 1999 issue but I also need to 
have a switch which will kill the en- 
gine completely. The car is used for 
motor sport where a kill switch is 
required by the regulations. It seems 
that this can be incorporated in the 
ignition switcher circuit in the fol- 
lowing two ways. 

(1) Installing a second capacitor at 
C1 which can be switched in to kill a 
very high number of sparks, causing 
the engine to stall; or ; 

(2) Install a switch between termi- 
nals 8 and 3 of IC1. When the switch 
is closed, transistor Q3 will be turned 
on to kill all sparks. Solution 2 would 


multimeter is misreading some- 
thing? 

Secondly, are the motors in verti- 

cal press (Ryobi) drills brush type? 
(A. P., via email). 
@ The reading you are measuring 
will be due to the fact that the power 
tools are not earthed and that there 
is some capacitance between the 
metal parts and the internal wiring. 
The meter will read a voltage due 
to its high input impedance. 

Try connecting a 10kQ resistor 
between the multimeter terminals 
and do the measurement again. You 
should get a very low reading. Your 
speed controller is probably work- 
ing completely normally. 

Drill presses usually have in- 
duction motors, which are not suit- 
able for use with this speed con- 
troller. 





be easier to install. What do you recom- 
mend? (D. M., via email). 

@ Solution 2 would be best as it com- 
pletely shuts down the ignition. 


Low-cost 
oscilloscope probe 


I am interested in building a sound 
card adapter kit from Electronics Aus- 
tralia, on sale atone of the kitset sup- 
pliers for $30. However, I reckon I 
need oscilloscope probes so that I can 
use the adapter, right? 

When I checked prices of probes at 
Jaycar or Dick Smith Electronics, they 
were around $44 each, much more 
than the price of the kit. That is too 
much for a student budget. Can we 
make one probe on our own? (D. B., 
via email). 

@ We featured a low-cost, low-capaci- 
tance scope probe in the August 1989 


WARNING! 





edition of SILICON CHIP. It utilises a 
short length of coax cable, a resistor, 
trimmer capacitor and a few other bits 
& pieces you’d probably find in your 
junk box. 


Door alarm uses 
electret microphone 


I have searched all the indexes, in- 

cluding those on your website (excel- 
lent site, by the way) and I cannot find 
what I seek. It is an alarm using a 
microphone as a sensor. It does not 
operate on sound but on changing air 
pressure as a door or window is 
opened. I am certain it was in SILICON 
CHIP and I have every copy from issue 
number one but I just can’t find it. Can 
you help? (R. C., via email). 
@ The article appeared in the July 
1995 issue. It used an electret micro- 
phone as a pressure sensor. We can 
supply the issue for $8.80 including 
postage. 





Notes & Errata 


AVR ISP Serial Programmer, October 
2002: there is an error on the circuit 
on page 75. Pins 1 & 4 have been 
swapped on CON3. The PC board is 
correct. 

12V SLA Battery Float Charger, March 
2003: when this charger is used with 
the PortaPAL (February and March 
2003), the 10uF capacitor connecting 
to the adjust terminal of REG1 should 
be omitted. 

Simple VHF FM/AM Receiver, Decem- 
ber 2002: a short track is missing from 
the PC board, as shown on pages 88 & 
90. The track should connect the junc- 
tion of the two 3.3kQ resistors and L1 
with the adjacent end of the 22kQ 
resistor. The corrected PC board pat- 
tern can be downloaded from our 
website. sc 


SILICON CHIP magazine regularly describes projects which employ a mains power supply or produce high voltage. All such 
projects should be considered dangerous or even lethal if not used safely. Readers are warned that high voltage wiring should be 
carried out according to the instructions in the articles. When working on these projects use extreme care to ensure that you do not 
accidentally come into contact with mains AC voltages or high voltage DC. If you are not confident about working with projects 
employing mains voltages or other high voltages, you are advised not to attempt work on them. Silicon Chip Publications Pty Ltd 


disclaims any liability for damages should anyone be killed or injured while working on a project or circuit described in any issue of 
SILICON CHIP magazine. Devices or circuits described in SILICON CHIP may be covered by patents. SILICON CHIP disclaims any 
liability for the infringement of such patents by the manufacturing or selling of any such equipment. SILICON CHIP also disclaims any 
liability for projects which are used in such a way as to infringe relevant government regulations and by-laws. 

Advertisers are warned that they are responsible for the content of all advertisements and that they must conform to the Trade 
Practices Act 1974 or as subsequently amended and to any governmental regulations which are applicable. 
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MARKET CENTRE 





Cash in your surplus gear. Advertise it here in Silicon Chip. 


CLASSIFIED ADVERTISING RATES 


Advertising rates for this page: Classified ads: $20.00 (incl. GST) for up to 20 
words plus 66 cents for each additional word. Display ads: $33.00 (incl. GST) per 
column centimetre (max. 10cm). Closing date: five weeks prior to month of sale. 


To run your classified ad, print it clearly in the space below or on a separate sheet 
of paper, fill out the form & send it with your cheque or credit card details to: 
Silicon Chip Classifieds, PO Box 139, Collaroy, NSW 2097. Or fax the details to 
(02) 9979 6503. 


Taxation Invoice ABN 49 003 205 490 


Enclosed is my cheque/money order for $ or please debit my 
O Bankcard O) Visa Card 1 Master Card 


CardNo. | | | | iat ess | | ee age a 


Signature Card expiry date / 



































Name 


Street 


he  - 5 D *._-  t  _ES * t S SeS 
eee ee ee ee ee es 


Suburb/town Postcode 
CG ee ee eee eee es es ee ee es es ee es es es es es es es 


www.siliconchip.com.au 








FOR SALE 





WEATHER STATIONS: Windspeed & 
direction, inside temperature, outside 
temperature & windchill. Records highs 
& lows with time and date as they occur. 
Optional rainfall and PC interface. Used 
by Government Departments, farmers, 
pilots, and weather enthusiasts. Other 
models with barometric pressure, hu- 
midity, dew point, solar radiation, UV, leaf 
wetness, etc. Just phone, fax or write for 
our FREE catalogue and price list. Eco 
Watch phone: (03) 9761 7040; fax: (03) 
9761 7050; Unit 5, 17 Southfork Drive, 
Kilsyth, Vic. 3137. ABN 63 006 399 480. 


UNIVERSAL DEVICE PROGRAM- 
MER: Low cost, high performance, 48- 
pin, works in DOS or Windows incl. 
NT/2000. $1364. Universal EPROM 
programmer $467.50. Also adaptors, 
(E)EPROM, PIC, 8051 programmers, 
EPROM simulator and eraser. 
Dunfield C Compilers: Everything you 
need to develop C and ASM software 
for 68HC08, 6809, 68HC11, 68HC12, 
68HC16, 8051/52, 8080/85, 8086, 8096 
or AVR: $198 each. Demo disk available. 
ImageCraft C Compilers: 32-bit Win- 
dows IDE and compiler. For AVR, 68HC- 
08, 68HC11, 68HC12, 68HC16. $385.00 
Atmel Flash CPU Programmer: Han- 
dles the 89Cx051, 89C5x, 89Sxx in both 
DIP and PLCC44 and some AVR’s, most 
8-pin EEPROMS. Includes socket for 
serial ISP cable. $220, $11 p&p. SOIC 
adaptors: 20 pin $132.00, 14 pin 
$126.50, 8 pin $121.00. 

Full details on web site. Credit cards 
accepted. 

GRANTRONICS PTY LTD, PO Box 
275, Wentworthville 2145. (02) 9896 
7150 or http://www.grantronics.com.au 


SPEAKER AND HOME THEATRE 
SUPPLIES. New and Secondhand 
Speaker Drivers. Speaker Repairs and 
Kits. Projectors and Screens. Delivery 
anywhere in Australia. Melb. (03) 5986 
1128; www.penhometheatre.com.au 


KITS KITS AND MORE KITS! Check 
“em out at www.ozitronics.com 
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Silicon Chip 
Binders 









These binders will protect your 
copies of SILICON CHIP. They 
feature heavy-board covers & are 
made from a distinctive 2-tone 
green vinyl. They hold up to 14 
issues & will look great on your 
bookshelf. 


* 80mm internal width 








% SILICON CHIP logo printed in 
gold-coloured lettering on spine & 
cover 


* Buy five and get them postage 
free! 


Price: $A12.95 plus $A5.50 p&p. 
Available only in Australia. 


Silicon Chip Publications 
PO Box 139 
Collaroy Beach 2097 


Or fax (02) 9979 6503; or ring (02) 
9979 5644 & quote your credit 
card number. 


Use this handy form 










I Enclosed is my cheque/money order for I 
7, ae 


I O) Bankcard OF) Visa OF Mastercard i 


or please debit my I 


Card No: 





Card Expiry Date___ 





Address 


P/code 





I 
I I 
I I 
I I 
Signature. 7! 
i Name I 
i fl 
{ a 
4 i 
1 J 
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Silverio Mark22-SM 


Slimline Mini FM R/C Receiver 


6 Channels 
10kHz frequency separation 
Size: 55 x 23 x 20mm 
Weight: 25gm 
Modular Construction 
Price: $A129.50 with crystal 
Slperdtome Electronics 
PO Box 580, Riverwood, NSW 2210. 
Ph/Fax (02) 9533 3517 


email: youngbob@silvertone.com.au 
Website:www.silvertone.com.au 


Printed Circuit Board Manufacture 
48-Hour service * High quality * Low gy 
° offs to any quantity 9 
Artwork design ifrequired A 

> Call for obligation free quote...0 







t 
Microzed.com.au 
PIC/AXE CHIP SPECIALIST 


PO Box 634 ARMIDALE 2350 (296 North Cooke’s Rd) 
Ph: (02) 6772 2777 — may time out to Mobile 0438 277 634. 
Fax: (02) 6772 8987 





RCS HAS MOVED to 41 Arlewis St, 
Chester Hill 2162 and is now open, with 
full production. Tel (02) 9738 0330; 
Fax 9738 0334. resradio @cia.com.au; 
www.cia.com.au/rcsradio 


CIRCUIT WANTED: Beale Panchro- 
matic TRF Radio 65-882 stamped in 
chassis. Valves 35, 35, 24, 47, 80. Origi- 
nal condition. Built Annandale, Sydney, 
1932. Could it be S.T.C. chassis? Reply 
(08) 8087 4574. 


Audio, Video, S-Video and VGA ca- 
bles distribution amps, switchers, adap- 
tors, price lists at: 
www.questronix.com.au. 


LABJACK USB DATA ACQUISITION 
MODULE features 8 12-bit analog in- 
puts, 20 digital I/O, 2 analog outputs 


Satellite TV Reception 


International satellite 

TV reception in your 

home is now afford- 

able. Send for your 

free info pack contain- 

ing equipment catalog, satellite lists, 
etc or call for appointment to view. 
We can display all satellites from 76.5° 
to 180°. 


AV-COMM PIL, 24/9 Powells Rd, 
Brookvale, NSW 2100. 
Tel: 02 9939 4377 or 9939 4378. 
Fax: 9939 4376; www.avcomm.com.au 


Need prototype PC Leardy) 


We have the solutions — we print electronics! 
Four-day turnaround, less if urgent; Artwork from your own 
positive or file; Through hole plating; Prompt postal service; 29 
years technical experience; Inexpensive; Superb quality. 
Printed Electronics, 12A Aristoc Rd, 
Glen Waverley, Vic 3150. 

Phone: (03) 9545 3722; Fax: (03) 9545 3561 


Call Mike Lynch and check us out! 
We are the best for low cost, small runs. 


D.I.Y POB SUPPLIE 


For price list, write Acetronics 
5/32 Seton Rd, Moorebank 2170 or email 
acetronics@acetronics.com.au 
Phone (02) 9600 6832 
www.acetronics.com.au 





and high speed counter. Free software, 
Labview driver and ActiveX component. 
DAS005 Parallel Port Data Acquisi- 
tion Module features 8 12-bit Analog 
inputs, 4 Digital I/Ps & 4 Digital O/Ps. 
Free windows software and source 
code. 

Dual Relay Modules suitable for TTL 
and Open Collector Outputs. 
Programmers for Atmel and PIC 
microcontrollers. 

Switch Mode and Linear Power Sup- 
plies and DC-DC converters. 

FAB Programmable Logic Control- 
lers. Low cost, high performance. Pro- 
gramming software and SCADA soft- 
ware free. Heaps of features. 

Full details and credit card ordering avail- 
able at www.oceancontrols.com.au 


PCBs MADE, ONE OR MANY. Any 
format, hobbyists welcome. Sesame 
Electronics (02) 9586 4771. 

sesame777 @ optusnet.com.au; http:// 
members.tripod.com/~sesame_elec 


10-RELAY ROLLING CODE UHF 
REMOTE CONTROL Expands the 4 
Relay version (SC, 7/2002) to its full 


www.siliconchip.com.au 















Positions At Jaycar 


We are often looking for enthusiastic 
staff for positions in our retail stores 
and head office at Silverwater in Syd- 
ney. A genuine interest in electronics 
is a necessity. Phone 02 9741 8555 
for current vacancies. 


PENTIUM 4 WITH ISA SLOTS!!! 


Catalog 17078. Industrial Motherboard. 533MHz 
Front Side Bus, plus on-board Watch Dog Timer and 
Ethernet. This is a “well sorted” quality industrial 
board. For more detail: phone Microgram Computers 
(02) 4389 8444 or www.mgram.com.au 


potential controlling 10 relays. Uses 
PIC16F628. 
See it at: www.ozitronics.com 


USB KITS: Stepper Motor Controller, 
DTMF Transceiver, Thermometer, DDS 
HF Generator, Compass, 4-Channel 
Voltmeter, I/O Relay Card. Also avail- 
able: Digital Oscilloscope, Temperature 
Loggers, VHF Receivers and USB Ac- 
tive X (and USBDOS.exe file) to control 
our kits from your application. 
www.ar.com.au/~softmark 


KIT ASSEMBLY 








NEVILLE WALKER KIT ASSEMBLY 
& REPAIR: 

@ Australia wide service 

@ Small production runs 

@ = Specialist “one-off” applications 
Phone Neville Walker (07) 3857 2752 
Email: flashdog @ optusnet.com.au 


WANTED 








EARLY HIFI’S, AMPLIFIERS, Speak- 
ers, Turntables, Valves, Books ; Quad, 


www.siliconchip.com.au 
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Project Reprints - Limited Back Issues -Limited One-Shots 


If you’re looking for a project from ELectronics AusTRALIA, you'll find it at Siticon CHip! We can now 
offer reprints of all projects which have appeared in Electronics Australia, EAT, Electronics 
Today, ETI or Radio, TV & Hobbies. First search the EA website indexes for the project you want 
and then call, fax or email us with the details and your credit card details. Reprint cost is $8.80 
per article (ie, 2-part projects cost $17.60). SILICON CHIP subscribers receive a 10% discount. 
We also have limited numbers of EA back issues and special publications. Call for details! 


visit www. siligonchip.com.au or www.electronicsaustralia.com.au 



































Subscribe & 
Get This FREE! 


*Australia only. Offer valid only while stocks last. 






THAT’S RIGHT! Buy a 1- or 2-year sub- 
scription to SILICON CHIP magazine and 
we'll mail you a free copy of “Electron- 
ics TestBench’, just to say thanks. 


Contact: Silicon Chip Publications, 
PO Box 139, Collaroy, NSW 2097 
Phone Orders: (02) 9979 5644 
Fax Orders: (02) 9979 6503 
Email Orders: office@silchip.com.au 










Leak, Pye, Lowther, Ortofon, SME, 
Western Electric, Altec, Marantz, 
McIntosh, Goodmans, Wharfedale, 
Tannoy, radio and wireless. Collector/ 
Hobbyist will pay cash. 02 9440 1267. 
johnmurt@highprofile.com.au 


SILICON CHIP pays up to $60 for contri- 
butions to Circuit Notebook. Send your 
idea to: Silicon Chip Publications, PO 
Box 139, Collaroy, 2097. 


Advertising Index 
Acetronics 
All Electronic Tech. Assoc 
Altronics 
Av-Comm Pty Ltd 
Clarke & Severn 
Dick Smith Electronics 
Eco Watch 
Elan Audio 
Emona Instruments 


Grantronics 


Microgram Computers 
MicroZed Computers 
Oatley Electronics 
Printed Electronics 
Procon Technology 
Quest Electronics 
RCS Radio 

RF Probes 

Silicon Chip Binders 
Silicon Chip Bookshop 
Silicon Chip TestBench 
Silvertone Electronics 
Soundlabs Group 
Splat Controls 

Telelink Communications ... 69,OBC 


TradePart.Com 


) PC Boards 


Printed circuit boards for SILICON 
CHIP projects are made by: 

RCS Radio Pty Ltd. Phone (02) 9738 
0330. Fax (02) 9738 0334. 
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Audio Power 
Amplifier pesign 


sanatook A handbook for professionals and 
a 


students from one of the world’s most 
respected audio authorities. New 
edition is more comprehensive than 
ever with a new chapter on Class G 
amplifiers and further new material on 
output coils, thermal distortion, relay 
distortion, ground loops, triple EF output stages 
and convection cooling. 427 pages in paperback. 


Video Scrambling & Descrambling 


oe w Satellite & Cable Ty 


you! Encoding/decoding systems (analog 
and digital systems), encryption, even 
schematics and details of several encoder 
and decoder circuits for experimentation. 
Intended for both the hobbyist and the 
professional. 290 pages in paperback. 


Based mainly on the American telephone 
system, this book covers conventional 
telephone fundamentals, including analog and 
digital communication techniques. Provides 
basic information on the functions of each 
telephone component, how dial tones are 
generated and how digital transmission 
techniques work. 402 pages, soft cover. 
a Lr 


| TelepHOne | 
S| ElectRONICs | 









Eugene Trundle has written for many years in 
Television magazine and his latest book is right 
up to date on TV and video technology. includes 
both theory and practical servicing information 
and is ideal for both students and technicians. 
382 pages, in paperback. 


Televisio 
~ n 
& Video 


‘ 
Based mainly on British practice and first 
published in 1997, this book has much that is 
relevant to Australian systems as a guide to home 
and small business installations. A practical guide 
to installation of telephone wiring, ranging from 
single extension sockets to PABX, with the 


necessary tools, test equipment and materials 
needed by installers.. 178 pages in soft cover. 
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REFERENCE 


Ce] 4 7 me tele] ¢- fe): 


ALL PRICES INCLUDE CST AND AR 








Concise and practical guide to getting up and 
running with the PIC Microcontroller. Assumes 
no prior knowledge of microcontrollers, intro- 
duces the PIC’s capabilities through simple 
projects. Ideal introduction for students, 
teachers, technicians and electronics enthusi- 
asts — perfect for use in schools and colleges. 
270 pages in soft cover. 










For anyone involved in designing, adapting and 
using analog and digital audio equipment. It 
covers tape recording, tuners and radio receiv- 
ers, preamplifiers, voltage amplifiers, audio 
power amplifiers, compact disc technology and 
digital audio, test and measurement, loud- 
speaker crossover systems, power supplies and 
noise reduction systems. 375 pages in soft cover. 










for Product 
Designe Widely regarded as the standard text on 
EMC, provides all the key information 

needed to meet the requirements of the EMC 

Directive. Most importantly, it shows how to 
incorporate EMC principles into the product 
design process, avoiding cost and performance 
penalties, meeting the needs of specific 
standards and resulting in a better overall 
product. 360 pages in paperback. 


us 


Essential reading for electronics designers and 
students alike. It will answer nagging questions 
about core analog theory and design principles as 
well as offering practical design ideas. With 
concise design implementations, with many of 
the circuits taken from lan Hickman’s magazine 
articles. 294 pages in soft cover. 











ae , Through graded projects the author introduces the 
Microcontro fundamentals of microelectronics, the 8051 family, 
Projects int programming in C and the use of a C 

for the siaya compiler. The AT89C2051 is an eco- 

nomical chip with re-writable memory. 
; Provides an interesting, enjoyable and 
easily mastered alternative to more theoretical 
textbooks. 178 pages 
in paperback. 





BOOKSHOP 


ENQUIRING MINDS! 


LOWER THAN RECOMMENDED RETAIL 








An easy-to-follow, step-by-step design frame- 
work for a wide variety of power supplies. Any- 
one with a basic knowledge of electronics can 
create a very complicated power supply design . 
Magnetics, feedback loop, EMI/RFI control and 
compensation design are all described in simple 
language. 265 pages in paperback. 






Provides fully up-to-date coverage of the whole 
range of current home video equipment, analog 
and digital. Information for repair and trouble- 
shooting, with explanations of the technology of 
video equipment. 318 pages in soft cover. 


For non-specialist users — explores most of the 
widely-used modern types of motor and drive, 
including conventional and brushless DC, induc- 
tion, stepping, synchronous and reluctance 
motors. 339 pages, in paperback. 


PIC, Practice 


W. SMITH 


Based on popular short courses on the PIC, 
for professionals, students and teachers. 
Can be used at a variety of levels. An ideal 
introduction to the world of microcon- 
trollers for hobbyists, students and profes- 
sionals. 255 pages in paperback. 


C1 ANALOG CIRCUIT TECHNIQUES W/DIGITAL INT. ........ $69.00 
[1 ANALOG ELECTRONICS ........sceccesccescccsseesesesseeeeeseeee $89.00 
1 ANTENNATOOLKIT .......... 
O AUDIO ELECTRONICS 




















C1 AUDIO POWER AMPLIFIER DESIGN 0.0.0... $89.00 
C1 ELECTRIC MOTORS AND DRIVES 

C1 EMC FOR PRODUCT DESIGNERS 

1 GUIDE TO TV & VIDEO TECHNOLOGY «00... $63.00 
C1 INTERFACING WITH C $63.00 
CO M'CONTROLLER PROJECTS IN C FOR 8051................ $73.00 
MT PIG INRRAGTI CE cscccsssvuscecsscsstveieniatestnerenpecoecccvscee $52.00 
O PIC - YOUR PERSONAL INTRODUCTORY COURSE ..... $46.00 
C1 POWER SUPPLY COOKBOOK ...0....-..cecccceeeecsteeeeseeeee $99.00 
C1 PRACTICAL RF HANDBOOK ....0.....-..ccesccssceessseeeeeeeseeee $69.00 
C1 TELEPHONE INSTALLATION HANDBOOK ....... $69.00 
C1 UNDERSTANDING TELEPHONE ELECTRONICS .............. $70.00 
(1 VIDEO & CAMCORDER SERVICING/TECHNOLOGV...... $69.00 
1 VIDEO SCRAMBLING/DESCRAMBLING ............000.00. $87.00 


Ce 























10% WANT 10 SAVE 10%? 

OFF! ve UHIP SUBSCRIBERS 
seal yg LY QUALIFY FOR A 10% 
DSCOUT GH ALL BOOK PURCHASES! 


Covers all the analog electronics needed in a wide 

range of higher education programs: first degrees 
in electronic engineering, experimental science 
course, MSc electronics and electronics units for 
HNDs. Text is supported by numerous worked 
examples and experimental exercises. 312 pages 
in paperback. 


ANE 


TECHNIGUES| ES 


Together with the CD software included, the reader 
will have a complete solution for constructing or 
using an antenna - bar the actual hardware. The 
software is based on the author’s Antler program, 
which provides a simple Windows-based aid to 
carrying out the design calculations at the heart of 
successful antenna design. 253 pages in paperback. 





Anyone interested in ports, transducer interfacing, 
analog to digital conversion, convolution, filters or 
digital/analog conversion will benefit from reading 
this book. The principals precede the applications 
to provide genuine understanding and encourage 
further development. 302 pages in paperback. 


A guide to RF design for engineers, technicians, 
students and enthusiasts. Covers all of the key 
topics in RF: analog design principles, transmis- 
sion lines, transformers, couplers, amplifiers, 
oscillators, modulation, transmitters and receivers, 
propagation and antennas. 279 pages in paperback. 


TAX INVOICE 
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PLEASE PRINT 
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Postcode 





Daytime Phone No. ( 4) 
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Email @ 





CX Cheque/Money Order enclosed OR 
OO Charge my creditcard —- O1 Bankcard 0) Visa Card 0 MasterCard 
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Card expiry date mall [| 
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Signature 





PLUS P&P (if applic): $........0.. eee 


ALL TITLES SUBJECT TO AVAILABILITY. PRICES VALID FOR MONTH OF MAGAZINE ISSUE ONLY. ALL PRICES INCLUDE GST 
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Telelink Communications 

Ss ~~. AEROCOMM 


> DISTRIBUTOR FOR 
i AUSTRALIA and SOUTH PACIFIC 


Aerocomm (USA) are a world leader in the 
manufacture of 2.4GHz Spread Spectrum Radio Products. 


The new AC4424 series radios complement 
the existing AC5124C series and make 
witelags connectivity integration a breeze! 









e y 
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| .@6%>» Anew ultra low cost 900MHz Feature Rich, 
/ Spread Spectrum Module is being released soon! 


www.radiomodules.net 


New RF-232™™ Protocol Enables Drop-in Installation of Industrial-temperature 2.4GHz FHSS Transceivers 


Representing a breakthrough in industrial RF communication, AeroComm’s unique transparent protocol 
simplifies the wireless integration process by allowing for true plug-and-play installation. 

This new ‘REF-232’ technology is embedded into compact AC4424 industrial-temperature 2.4GHz FHSS 
transceivers. RF-232 guarantees successful communication while making the process invisible to the OEM. 
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